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1. IIOI+ROMICTION 

A t  the  .World Scient i f ic  Meeting on the Biology of Tunaa and Related Species held at 
La J o l l a ,  California i n  July 1962, Chapman (196)) stated: "In the United States the market 
f o r  canned tuna has a l i t t l e  more than doubled every ten  yeam f o r  the past f i f t y  yeam and 
is st i l l  increasing at about the same rate." 
400 000 tons i n  1950 and close t o  800 OOO tons by 1960. 
world tuna narket would require about 1 500 OOO tons of tuna. 
kably close. 
tuna and tun&like f ishes  reached 1 427 000 tone. 

The world tuna production reached roughly 
By 1970, Chapman estimated the 

Chapmu's estimate was r e m a p  
In  1970, according t o  FA0 s t a t i s t i c s  (FAO, 1972). the world-'s production of 

and 
and 

Roughly half  of the 1970 production consisted of yellowfin tuna (Thunnw albacares), 

a substantial  increase i n  catches of t h i s  species seems unlikely. 
skipjack tuna (Katsuwonus pelamis), but yellowfin tuna product ionappua t o  be s tab i l iz ing  

Intensive investi- 
gations by the IntepAmerican Tropical Tuna Commission (IATTC) demonstrated tha t  there w a s  
a need t o  implement conservation measures f o r  yellowfin tuna i n  the east Pacific fishery. 
This led t o  regulation of the yellowfin tuna stocks i n  the east  Pacific (Joseph, 1970). 
Xamimura (1966) has also shown tha t  increases i n  effor t  f o r  yellowfin tuna i n  t h e  longline 
fishery beyond the 1962 level would not increase the catch. 

Concerning skipjack tuna, the apparent abundance has not been affected despite the 
large catches (Broadhead and Barrett, 1964; K a w a s a k i ,  1965; Rothschild and Uchida, 1968). 
:n 1966'73, the east  Pacif ic  f ishery produced catches tha t  ranged between 31 933 and 
122 381 metric tons ( t )  and averaged 68 691 t (Table 1). 
catches i n  the coastal  and southern water f i sher ies  have varied f r o m  78 608 t o  201 OOO t 
and averaged 145 110 t. 
ef fec ts  of f ishing on the established f i sher ies  i n  Japan or the coasts of the Americas and 
tha t  there is sizable potential  skipjack tuna yield,  have induced the tuna-producing nations 
t o  turn t o  t h i s  species f o r  increased production. 

I n  the west Pacific,  Japanese 

The frequently made obsemt iona  that  there are no observable 

Essentially,  the major e f for t  i n  the tremendous expansion of skipjack tuna f ishing haa 
come from Japan. 
tunas, the Japan Fisheries Agency announced a policy of skipjack tuna development on a 
large scale. 
fur ther  develop the Japanese coastal  skipjack tuna f ishery o r  the present southern water 
f ishery operating i n  the Bonin, Wriana, Caroline,and E[arshall Islands (Kasahara, 1971; 
K a w a s a k i ,  1972). The expansion, they f e e l ,  should concentrate on developing new f ishing 
grounds i n  dis tant  waters. 
mation of cooperative sumye  with foreign governments (Katsuo-Magun, Fledcan, 1973). 
example, with the signing of the Japan-Awtralia Fishing Treaty i n  1968, the Japanese began 
f ishery surveys which eventually led t o  fonnation of joint  ventures i n  P a m  New Guinea. 

Realizing that no large increase i n  yield can be expected f r o m  the large 

I n  the opinion of some Japsnsse sc ien t i s t s ,  e f for t  should not be expended t o  

AE ear ly as 1967, the Japanese were act ively pursuing the for- 
For 

This report reviewe amas of the central  and west Pacific and the Indian Ocean where 
f i sher ies  f o r  Skipjack tuna have developed i n  recent p a r a  or where the potential  f o r  s k i p  
jack tuna f ishery e x m i o n  or developnent l ies .  Geographically, the coverege ie f a i r l y  
extensive m t h  major emphasis on the Pacif ic  islands ranging across the t ropical  Pacific 
from Indonesia t o  the Narquesas  island^. The Japanese coastal and southern water f ieher ies  
and the east  Pacific fishery within the scope of IATTC, both w e l l  documented i n  the l i t e r a -  
tu re ,  have been omitted. 

2. CRPlBAL PACIFIC OCEblJ 

The preeclnt theory of stock separation and migration is tha t  the skipjack tuna POPU- 
l a t ion  i n  the Pacif ic  is composed of a west Pacifio stock tha t  rsnge's f r o m  the Philippine 
Sea t o  Japan and from the Ryulqua south t o  New Guinea and in to  the Coral Sea, and a central  
Pacif ic  stock tha t  probably extends f r o m  the -lines and the eastern portion of the 
Marianas t o  the Americas (Fujino, 1967, 1970, 1972). 
composition i n  the Hest and central  Pacif ic  is given i n  the 6ec0nd part  of the present 
document prepared by Kearney. 

More detai led infomation on the stock 



For convenience, the Pacific islands and nations dealt with i n  t h u  review have been 
divided in to  two groups. 
Pacific; those from 18& t o  the islands bordering the Indian Ocean we= considered i n  the 
west Pacific. 
the Hawaiian Islands, Samoa Islands, and Tonga Islends (Figure 1). 

Those l y i n g  between 130% and 180% were classif ied under central 

The groups in the central Pacific include the island groups of French Polynesia. 

2.1 French Polynesia 

The island groups i n  h n c h  Polynesia include the Society, hrsmotu, Gambier, &pa, 
Austral, and blarquesas Islands. 
only island i n  French Polynesia with a small commercial fishery f o r  skipjack and yellowfin 
tunas. 

T a h i t i ,  i n  the Windward Islands of the Society group, is t h <  

The fishery w a s  described i n  de t a i l  by Van Campen (195)) and Van Pel and Devambez 
ii957). 

Briefly, Tahitian fishermen use small, fast boats called “bonitier“ (h and Klawe, 
1968). 
No refrigeration is  used; therefore, each boat returns i n  the afternoon t o  unload its catch. 

These diesel-powered craf t ,  measuring about 9 m i n  length, can accommodate three mer:. 

The fishermen locate schools of yellowfin and skipjack tunas by scouting f o r  bird 
flocks. Also, i n  recent yeam t ro l l i ng  l ines  have been used when searching f o r  surface 
schools ( B r u n  and Klawe,  1968). 
moving with the school. The fi8hemen, using pole and line t o  which a pearl-ahell lure is 
attached, s l a p  and drag the lllre on the surface of the water un t i l  the f i sh  s t r ikes .  
hooked f i s h  is  flipped in to  the boat cockpit. In  order t o  return the hook t o  the water a8 
rapidly aa possible, the fishermen shake the lure loose, disengmng the hooked f i s h  while 
it i s  i n  the middle of its trajectory. 

Hhen a sohool is enoomtered, the boat is  kept underwaj. and 

The 

The growth of t h i s  fishery is reflected i n  the steady increase i n  the number of boats 
employed. 
107 ( B r u n  and K l a w e ,  1968). 
97 skipjack tuna f ishing boats involved i n  pearl-ahell lure f ishing (Doumenge, 1973). 

Figure 2 shows that  only 15 boats were f ishing i n  1954 but by 1967 there were 
The f l e e t  s ize  has apparently stabilized; i n  1972 there were 

Down@ (1973) reported tha t  not a l l  Tahitian bonitier go out t o  f i s h  regularly. 
About half f i s h  f u l l  t i m e ;  others are idled periodically e i the r  f o r  VBnt of c r e w  or f o r  
maintenance. Some boate operate only part time when the market is glutted and prices are low. 

Figure 2 also shows tha t  i n  1954-67 the landings of tuna increased with the number of 
In t h i s  period, annual skipjack tuna ba ts  engaged i n  the fishery (Brun and Klawe, 1968). 

landings fluctuated between 252 and 731 t and averaged 379 t. 
tuna were smaller and varied from 41 t o  126 t ,  averaging 77 t. 

only about a third t o  a half of the t rue production of tuna f r o m  Tahiti. 
important sources of e m r :  f i rs t ,  because the f i s h  are gi l led  d gutted at sea, the landings 
at Papeete Municipal Market repreeent weights of eviscemted f i s h  ( B m  and Klawe, 1968); 
and secondly, many fishermen dispose of t h e i r  catches d i rec t ly  t o  local  f i s h  dealers or 
through roadside and doo-todoor sales  (Doumenge, 1973). 
is sold through the Papeete Municipal Marbt; thus, the true production is  considerably 
higher than the reported landings. 

dnmLal landings of yellowfin 

The skipjack and yellowfin tuna landings shown i n  Tables 2, 3, and 4 actually represent 
There are two 

The result is  tha t  only the surpluo 

In  1972-73, t o  detennine the f eas ib i l i t y  of catching surface schools of skipjack and 
yellowfin tunas by pole a d  l ine  and l ive  bait i n  Fmnch Polynesian waters, the Senrice de 
la Bche, Polyn6sie Franpise  (Fisheries Department of the Territory of French Polynesia), 
arraneed t o  have three bit boats carry out fishing trials (U.S. Nakional Marine Fisheries 
Service (ma, 197%; Doumenge, 1973). 
Islands, were a lso extended t o  the beward Ielands and parts of the m o t u  and Marqueses 
Islands. 

Them trials, although involving mostly the Windward 
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The meul te  of them trial8 a m  sumarized in Tablee 5 and 6. Mt i a l  catches of the 
f ishing boat N0EFT.J i n  tho Windward'felande in Ebbruarydune 1972 -re not encouraging. 
Catch per t r i p  avereged only 0.3 t i n  28 t r ipe.  
the l h i a i i a n  p o l e d - l i n e  boat, ABELA did very well. 
enough l ive bait t o  f i s h  continuously (Captain Qeorge Higaehide and crew, c/o Hawaiian Tuna 
Packers, P.O. Box 238, Honolulu, H a w a i i  96809, personal o o d c a t i o n ) ,  dloELa loggad 19 t r i p o  
and caught an average of 5.4 t per t r i p .  
tripe i n  Maroh-April 1973 ard pmduoed about 1 ton pea- t r ip .  

In Dsoember 1972-February 1973, however, 
Despite d i f f icu l ty  i n  obtaining 

REDOBW, the th i rd  boat engeged, fished on f i n ,  

I n  20 t r i p e  t o  the heward I e l a n d ~ ,  NoclTJ caught an average of 0.6 t per t r i p  which was 
considerably be t t e r  than the catch rate i n  the Winduaxd Ielande during the same period 
(Doumenge, 1973). ANEU, in ~ i x  t r i p s ,  confirmed the excellent proepects of the beward 
I S l d S  fiehing @ W U d  by producing all amrage O f  3.0 t per tr ip .  

Fishing i n  the 'Puamotu Islands proved disappainting (Table 5). 
0.1 t per t r i p  and ANEIA caught only 0.2 t per t r ip .  
s ix  f ishing t r i p e  by dlpaa yielded an excellent catch per t r i p  of 4.7 t. 

MaETlJ pmduced lese thari 
In the Nexqueeee Islande, howewer, 

These fiehing trial6 gave ample indication of tuna but not of a sustained abuadance of 
bbaitfieh. 
scad mackerel (Tl.achurorw ep.) and jacka that were caught by night baiting. 
need t o  be solved before a commercial pole-and-line, l ivebait  fishesry can be eucceesfully 
established i n  French Polynesia. 

2.2 Hawaiian  island^ 

a number of publicatione (June, 1951; Yamaahita, 1958; Uchida, 1966). m e f l y ,  it is a pole- 
and-line f ishery that began about tg00. 
gear brought about a rapid growth of the fishery and by 1928 a l i t t l e  over 2 OOO t of skipjack 
tuna were being landed. 
sizes, lands about 5 OOO t of skipjack tuna annually (Table 1). 

Of primary concern at the present t i m e  is the expansion and development of the fishery. 
Purse seining was t r i e d  i n  Hawaiian waters in the early f i f t i e s  (Murphy Sni N i s k a ,  1953) and 
recently another attempt WSB made (Hawaii Division of Fish and asam and Bumble Bee Seafoods, 
1970) but these trials were only par t ia l ly  succeesful. Thus, pole-and-line fishing w i t h  live 
bait is st i l l  the preferred method i n  Hawaiian waters. A t  preeent the industry faces a tw - 
fold problem: f i r e t ,  the need t o  upgrade the ent i re  fiehing f l e e t ;  and secondly, the need to 
increaee the supply of l ive bait. 

ANELA found bait eupplies limited and m a t  of the bait used were juveniles of the 
Many problems 

The fishery f o r  skip'aok tuna i n  the H e v a i i a n  I s lmda ha13 been adequately described i n  

The introduotion of Japanese f ishing eempana d 

Nowadays, the Hawaiian f l e e t  composed of 16 sampans of various 

The Hawaiian skipjack tuna f l e e t  coneieted of 28 full t ime veasele during the f i f t i e s .  

The following 
Between 1955 and 1971 the demand f o r  tuna inoreseed eteadily but even t h i s  fa i led  t o  induce 
any investment i n  new fiehing. veseela and the f l e e t  dwindled t o  14 i n  1971. 
year, however, ref lect ing changing enonomic conditions and f 8 ~ 0 u r 8 b h  m i n i m u m  prices, a 
136-gross ton GT) steel-hulled vessel with a oruieing speed of 13.8 kn and a cruising rarle 
of 2 000 n m i  t 3 700 h) joined the f l e e t  (Uchida and Sumida, 1973). 

A fluctuating supply of l ive bait continues t o  l i m i t  the expaneion *)f the ekipjack tuna 
fishery. I n  196G.72, the f l e e t  caught an average of 33 659 buokets of nehu (StOlA horue 

pureus), a local anchovy that is the preferred bait of the H d i a n  fiehermen &kcket 
E t a i n s  about 3.2 kg of nehu). Periodic ehortsges of bait reduce fiehing t ime .  Furthenoore 
an increase i n  demand f o r  bait o m  be expected beoeuee r i s ing  costs of new veeeel constructi. I 

and operations w i l l  undoubtedly force the 0wzu)re t o  operate t h e i r  vessels on a yeeround 
baaie. 
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I n  an attempt t o  a l leviate  the bai t  ehortrrge, the Honolulu Laboratory of the National 
Marine Fisheries Service , Southwest Fieheriee Center, haa inwetigated a number of options. 
Among them .haw been the culture of bai t f ieh and the tamnoporting of l ive  bait from areas of 
abundance t o  areas of scarcity. Qpemimente i n  trsnaporting l ive  anchovy (Engraulis mordax) 
from California t o  H a w a i i  are continuing at the preeent t i m e .  

2.3 Samoa Islands 

Samoa Islands, divided in to  American Saaoa, e U.S. t e r r i t o r y  administered by the U S .  
Department of the In te r ior ,  and Weetern Samoa, an independent eovereign state,  are situated 
between la t i tude 130 snd l5OS end extend i n  an e u t - u e s t  direction f r o m  about longitude 168O 
t o  173% (Tudor, 1972). American Samoa i e  comprised of al l  ielande lying east  of longitude 
l71OW. 
large main islands - Upolu and Savaii. The ohief town and administrative centre i s  Apia on 
Upolu. Pago Pago Harbor serves 88 a port of landing f o r  foreign longline vessels, now 
mostly Chinese and Korean, which eupply two Ame~rican canneriee with large, subsurface tunas 
(Van Campen, 1954; Oteu and Sumida, 1968; Uohida a d  Sumida, 1973). 

I n  an effor t  t o  develop a viable pole-and-line ekipjack tuna fiehery i n  American Samoa, 
the Office of m i n e  Reeourcee (CXR), Qowmwnt of American Samoa, haa launched an investi- 
gation t o  determine temporal and epat ia l  dis t r ibut ion and abundaace of ekipjack tuna and 
bai t f ishes  i n  Samoan waters (Swerdloff, 1974). 
l ivebait  vessel  the ALOFACA. 
racks, ice  holds, and has a range of 1 500 n m i  (2  780 kn) at a cruising epeed of 10 kn. 

bai t  ( H i d a ,  1970; Uchicla and Sumida, 1973; Swerdloff, 1974). 
best i n  Pagu Pago Harbor. 
i n  Apia Harbor, Weetern Samoa, EU% eummerized i n  Table 7. 

Pago Pagu on the ieland of Tutuila ie the prinoipal town. Western Samoa has two 

I n  October 1971, OMR acquired a new 1 5 - 2 4  
This survey veseel is equipped with four baitwells, f ishing 

A l l  bait surveys conducted i n  Samoan waters t o  date have revealed a scarci ty  of l i v e  
According t o  Kida, bait ing was 

The reeulte of and night bai t ing i n  Pago Pago Harbor and 

To determine the eeasonal fluctuation6 and relat ive abundance of ba i t f i sh  i n  Samoan 
waters, OMR conducted not only visual eurveye of all bym and estuariee but a l so  sampled bait- 
f i s h  tha t  collected around a night l ight .  The resul ts  are ehown i n  Table 8. 
conducted since August 1970, the annual catch per s e t  has never exceeded 3.0 buckets. 
Whereas i n  August-December 1970 Stolephonur sp. predominated i n  the catch, there has been a 
steady deterioration of aatches of t h i s  species i n  eubgequent years. 

f ishing trials f o r  skipjack tuna i n  Samoan waters i n  Idarch-April 1972 (Uchida and Sumida, 
1973). 
a l l  of the bay6 and harboure eurveyed i n  both American and Western Samoa. 
by ANELA was used t o  f i s h  i n  Samoan waters. 

I n  a l l  sampling 

The scarci ty  of bait severely handicapped the effor t6  of dloELh t o  conduct pole---line 

BlpELA 7 3 8 8  unable t o  locate,  e i t h e r  day o r  night, any bai t  i n  suff ic ient  amounts i n  
Bait taken i n  F i J i  

The resu l t s  obtained f r o m  the RV CHARLEZ H. GILBERT, MTELA, AND AUIFAGA survey cruises 
were ample evidence tha t  skipjack tuna echools ooaur i n  Samoan waters i n  suff ic ient  quan- 
t i t i e s  t o  support a commercial f iehery at least  large enough t o  meet local demands. 
(1964) showed tha t  eightinge of bird floolca ave 
Decembex4’ebruary i n  26 hours of scouting. liiclaT970) reported sighting 14.4 schools i n  
31 days of scouting and f ishing or an average o? 4.6 schools per day (Table 9). In  March- 
April 1972, ANEM sighted 25 echoole i n  Sawurn waten, o r  an average of 6.2 echools per day 
(Uchida and Sumida 1973). 
(Euthynnus a f f in ie ) ;  the remainder were unidentified. 

Concerning catches, Kids (1970) reported that 01- eucceaefully fished 16 schools 
around American and Western Samoa and caught 1 075 skipjack tuna varying i n  s ize  f r o m  1.8 t o  
7.7 kg and 160 yellowfin tuna wnging between 1.1 and 27.2 kg. hrelve of the 144 schools 
sighted during the GILBERT cnciee were estimated t o  be large, possibly over 45 t (Table 10). 

Waldror, 
d 4.2 flocks per 10-hour period i n  

Sixteen -1.8 ident i f ied an ekipjack tuna, 1 as kawakawa 
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I n  4 dcUg of scouting (3 days of actual  f ishing) ,  ANELA encountered 25 schools. O f  

About 
these, 21 were puraued and chunmmd but only 8 were succeaefully fiahed. Total catch reached 
2 407 skipjack tuna weighing 12.1 t and 33 hakam. 
half of the catch consisted of f i s h  d e r  4.5 kg although the f i s h  landed ranged f r o m  2.3 t o  
11.6 kg. Hooking rate wae calculated t o  be from 0.2 t o  2.0 f i e h  per hookdnute .  

The resu l t s  of the nearbhore surveys conducted by OMR have shown that a skipjack tuna 
resource of considerable potential  ex is t s  i n  Samoan waters (Swerdloff, 1974). 
compare favourably with those of the Hawaiian ekipjack tuna fishery and the fiehing tr ials 
conducted by MTELP showed tha t  skipjack tuna are present i n  suff ic ient  quantit ies t o  support 
a commercial f ishery (Uchida and Sumida, 1973). Shoreeide ehipeerpicing f a c i l i t i e s  already 
exis t  i n  Pago Pago Harbor. 
catching the tuna. Naturally occurring bait i e  scarce but some bai t f ieh,  much a8 the mollie 
(Poecil ia mexicana), could probably be cultumd i n  suff ic ient ly  large quant i t ies  t o  keep a 
small f l e e t  of l ivebai t  vessels operating f u l l  t i m e  (Rodman, 1974). 

3.4 Tonga Islands 

Catch per d&y averaged 4.0 t .  

School sightinge 

A vital prerequisite, however, is finding the best means of 

The Kingdom of Tonga consists of three F i n  grou s of ielands; i n  al l ,  there a m  sow 
150 islands with a t o t a l  land m a ~ s  of 257 m i  (660 lan 9 ) (Wilkinson, 1973). With the popu- 
l a t ion  growing at an- annual ra te  of 4 percent, there is  an ur nt  need i n  the Kingd3m t o  
f ind suff ic ient  animal protein food. According t o  Wilkinaon r9'73),  them have been several 
attempts i n  the paat t o  develop the f i sher ies  of Tonga, al l  with varying degrees of suc:ess. 
A t  present, there is a Oovernment-omed longlirrer f ishing f o r  subeurface tunae i n  Tongan 
waters. The 27-m veseel of Japanese or igin has a refrigerated capacity of 45 t. The vessel 
is manned by a Tongan master and crew, Tongan t ra inee fishermen and a Japanese masterfishei?ian. 

Troll ing f o r  pelagic species is  carried out by sailing vessels and good catches of skip 
jack tuna and kawabwa am possible seasonally. 
skipjack tuna f ishery as one of the pr ior i t ies  of the Government. 
development ex is t s  i n  exploit ing the shoals of skipjack and kawakawa, which occur i n  seasonal 
abundance i n  close proximity t o  the many Tongan ielands." 

According t o  Oteu ( t r i p  report - Trip t o  Japan, 3-26 h b N a r y  1974), the Japan Marine 
Fishery Resource Research Center conducted bait surveys in Tongan waters i n  1972-73. 
resu l t s  of the Tongan survey indicated that, among the 200-300 i s l e t 6  scattered thrcughout 
the archipelago, the water6 around the northernmoet island seemed most promising as a bait 
s i t e .  
mortal i t ies  were heavy. 
ping a p o l e d - l i n e  fishery in Tonga. 

Wilkinson (1973) lists the development of a 
He states:  "...possible 

The 

U s i n g  beach seines, the survey vessel caught 2b30 bucket6 of ba i t f i sh  per s e t  but 
The Center concluded tha t  there is  very l i t t l e  likelihood of develo- 

3. WESPWTJ PACIFIC OCEeN 

It is i n  the west Pacific.Ocean that  the moat rapid development of skipjack tuna f isher ies  
has taken place i n  recent years. 
New Guinea, Palau Islands,  and the Solomon I s l a n b ,  are typical  examples. 
are only now beginning t o  look seriously at t h e i r  skipjack tuna and bait msourceo as bases 
f o r  immediate or future economic development and are eeeking f inancial  a i d  f r o m  countries 
tha t  have established themselves 88 leading f iehing nations i n  the Pacific basin. 

The thr iving skipjack tuna pole-and-line f i sher ies  of Papua 
Other countries 

A t  the Thirteenth Seseion of the Indo-Pacific Fisheries Council held i n  Brisbane, 
&ueensland, Australia i n  1968, f ishery development i n  the South China Sea i n  the context o f  
a Y3outh Chins Sea Fisheries Development and Coordinating Programme" was discussed (Culland 
e t  al., 1974). 
t i n g  f ishery development i n  the South China Sea region. 
New Zealand i n  October 1972, the Council unanimously erdoraed a project eupported by the 
United Natione Development Progrslpme (UBDP) and designed t o  ensum the continuous and steady 
development of varioum kinds of f ieher ies  i n  the region. 
i n  the South China Sea tha t  were l i s t e d  for development and management 
tuns,  inoluding skipjack. 

The purpose v88 t o  provide a sui table  mecheniam for 'coordinating and implemen- 
A t  i t 6  Fifteenth Session i n  Wellington, 

Among the pelagic fishery resource6 
-re the stocks of 
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In  the west Pacif ic ,  Japan hae been most active i n  establishing joint skipjack tW 
fishing ventures with developing countries. 
nations that  are discussed i n  this section. 

Figure 3 shows some of the island groups arpd 

3.1 Australia 

Ekploratory f i sh ing  trialkt f o r  southern bluefin tuna (Thunnua maccoyii), and skipjack 
tuna with pole and l ine and l ive bai t  i n  Australian waters have been described i n  Blackburn 
and Rayner (1951). 
australis), were carried i n  a bait tank and used successfully t o  catch bluefin and skipjack 
tunas. 
not be obtained regularly i n  large enough quantities. 

I n  1940, pilchard (Sardinope neop i l chdus ) ,  anl anchovy (En6Faulis 

These ear ly  resul ts  carried no great significance at that  time because bai t  could 

I n  1950-51, a 19- American-Fijian tuna clipper, SEKCEUA, fished experimentally f o r  
4 months in  southern New South Wales waters t o  assess the value of pole-and-line f i sh ing  
(Anon., 1965). Results were encouraging and the f ishing industry took immediate steps t o  
es tabl ish a pole-and-line f ishery i n  Australia, but the mainstay of the Australian pole-and- 
l ine f ishery that developed was the southern bluefin. 
tuna t h a t  appeared on a def ini te  seasonal pattern between Coff's Harbour (New South Wales), 
and St.  Helen's (Tasmania), experiments with monofilament gillnets were begun and the 
resul ts  indicated that  ski jack tuna could be taken i n  suff ic ient  quant i t ies  with this gear 
(Temple, 1963; Anon., 19657. The ear ly  gillnet f ishery fo r  skipjack tuna was s ta r ted  off 
Lakes Entrance and Victoria and the vessels operated off the eastern coastal waters of this 
s ta te .  Skipjack tuna i n  this area were found closely associated with a warm current near 
the coast. 

In  March 1963, t o  exploit the skipjack 

The average weight taken w a e  about 3.2 kg. 

The skipjack tuna g i l lne t  vessels varied i n  s ize  f r o m  9 t o  18 m. Although power block 
was used i n  the ear ly  stages of the fishery, the fiehermen later favoured the powered hauling 
drum and sheaves. 
200 meshes deep. Mesh s ize  waa 14 cm. Later trials indicated that  a net depth of 150 meshes 
was sat isfactory f o r  taking skipjack tuna. 
fishermen. 

The monofilament g i l lne t  or iginal ly  measured 6 4  m long and 20 m o r  

Usually, the crew consisted of up t o  three 

Heaviest catches of skipjack tuna occurred off Victoria i n  January and February. 
i n  t h i s  f ishery declined i n  1964 when the monofilament g i l lne ts ,  modified t o  f i s h  on the 
bottom, were found t o  be effective i n  taking edible sharka which were much higher priced than 
skip jack tuna. 

Interest  

Thus, marketing d i f f i cu l t i e s  inhibited the fur ther  development of the monofilament gill- 
net skipjack tuna f ishery (Anon., 1965). 
ESPIRITU UNTO, w a s  purchased by a South A u s t r a l i a n  firm. 
instruct ing Australian fishermen on puree-eeining techniques (Anon., 1966). 
i n  mid-December 1966, ESPIFUTU SAN" shot the net twice and netted 29 t of bluefin tuna and 
a l i t t l e  over 7 t of skipjack tuna. 
it waa decided that  special a t tent ion should be focused immediately on the use of purse 
seines f o r  capturing skipJack tuna (Anon., 1967). 
Oceanography estimated that prospective catches of skipjack tuna by purse seining could 
reach 36 300 t (Lorimer, 1970). 

I n  1966, a 45(1-ton former U.S. purse seiner, 
A U.S. crew spent a short time 

Fishing off Eden 

A t  the 1967 Fisheries Development Conference i n  Canberra, 

The CSIRO Division of Fisheries and 

Catches of skipjack tuna and other tunas recorded f o r  Australian waters f o r  196061 t o  
1971-72 are given i n  Table 11. 

3.2 F i j i  Islands 

The F i j i  group compriees 320 island8 of various sizes between la t i tude 15' and 22's and 
longitude 177w and 175OE (Tudor, 1972). 
V i t i  Isvu on which Suva,the present capi ta1, is  located. 
island of Ovalau, serves as a port f o r  foreign longline f ishing vessels unloading frozen 
tuna fo r  trans-ehipment t o  canneries i n  the United Statee and Japan (Uchida and Sumida, 1973). 

Two of the largest i s l a n b  are Vanua Levu and 
The former capi ta l ,  Levuka, on the 
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I n  1971, the Food and Pgrioulture Organization of the United Nations, i n  accordance M i t i .  
i ts progranrme t o  d e t e h  the f e a s i b i l i t y  of f ishery development among developing natioiirj, 
scheduled a. skipjack tuna resou~cc1 sunmy i n  Fijian watere. This survey, known as the FAO/ 
UNDP Local Tuna Project i n  Fij i ,  waa conducted out of Suva, V i t i  b v u  Island (U.S. NMFS,1371 ’. 
A major Japanase fiaheriem f im w a s  o d s s i o n e d  t o  underteke the survey and t o  provide tech- 
nical t ra ining t o  the local  fiehenuen. The project,  or iginal ly  scheduled t o  last one year, 
w a s  extended sad the tuna survey w ~ c l  not oompleted until July 1973 (U.S. NMFS, 19731). 

In  a paper submitted t o  the South Pacific Commission meeting on f i sher ies  i n  Suva, F i j i  
i n  July 1973, it waa mported that tb vessel used by the project was of Ja anese origin and 
typical of pole-and-line vessels operating i n  the west Pacific (Anon., 19733. 
SHINPO MARU waa  powered by a 25O-h~ diesel  engine and cruised at 8 kn.  
waa  1 725 n m i  (3 200 h). 
of about 85 buckets (buolret holds 1.8 kg of baitfish).  
baitwells could hold 12 ttma of ioed fish. 
the contractor - the vessel maater, f ishing master, chief engineer, and chwnmer - and 12  
native F i j ian  trainees. 

The 4&ton 
Its operating ranye 

Three baitwells with natural  circulation had a carrying capacity 

Crew consisted of four key personnel provided by 
Fishholds along both oides of the 

hit and f ishing operations have been described i n  d e t a i l  by Anon. (1973) and Lee (197>:!. 
Driefly, three bait species were ve4.abundant and constituted the major portion of the baif 
captured during the .day with a beach seine. 
the catch, sardine (Herklotsichthye pun ctatus), s i lvers ide (Pranesus piiqpia!, and anchovy 
(Thrissina baeleme). 
type beach seine measuring 73 m long and 4 m deep. 
ferred t o  a bait receiver which was towed t o  the vessel f o r  t ransfer  t o  the baitwells. The 
sardine and silvereide,  msking up 81 percent of the 1972 da,y bait catch, were hardy and w i t h -  
stood the t ransfer  f r o m  seine t o  bait receiver t o  b a i t m l l  without significant mortali t ies.  
The anchovy was l ess  vigorous; they scaled eas i ly  and mortali t ies were high. 
nt i tuted 19 percent of * bait catch. 

These were, i n  order of t h e i r  redominance i n  

Dsy bait was captured i n  shallow water along the beach with a Hawniia.1 
The captured ba i t f i sh  were then trans- 

They con- 

A t  night, artificial l ight  waa used e i t h e r  above water or submergsd t o  a t t r a c t  baitflak.  
When s e t  above water a 1 OO&W lamp was used and usually a l i f t n e t  was used t o  captum the 
bait congregated under the l ight.  men a submerged l ight  was used, lamp size was 500, 1 000, 
or 1 500 W. For this method of night baiting, a stick-held blanket net w a s  used exclusively. 

Baitfish catch amounted t o  2 500 buckets i n  1972. 
bai t ing s i t e s  and increased efficiency i n  capturing bai t  the crew of the SHINW MARIJ caught 
4 000 buckets of bai t  i n  JanueryJune 1973. Four bait ing s i t e s  produced the bulk of the 
bait  catch i n  1972 - Momi Bay off V i t i  Levu, K i a  Island, Savu Savu l3qy off Vanua Levu, and 
Ono Island. I n  1973, Soeo Bay off Ksndavu Island produced nearly half and h l a u  Island 
about e quarter of the bait catch. 

at K i a  Island (Uchida and sumida, 1973). 
1.7 houre bait ing and i n  thme sets caught 269 buckets~3 .2  kg of ba i t f i sh  per bucket) of 
bait, averaging 158.2 bucksts About 75 percent of the 
bait was sardine (R. p c t a t l u r  ard the remainder was si lvers ide (P. pinmis) .  

With be t te r  knowledge of the local 

On the exploratory cruise of ANELA, INFS observers on board noted tha t  bai t  w a s  plent i ful  
In two baiti 

r hour and 89.7 buckets per set .  

operations, the crew of ANELA spent 

School sightinge were numerous i n  F i j ian  watem. Lee (1973) reported tha t  on 29 explo- 
ra tory fishing cruises made i n  1972, 103 d o  w e r e  devoted t o  scouting and f ishing f o r  tuna 
schools. 
skipjack tuna (Table 12). 

There were 653 sightin@ of f i s h  schools, 38 pement of which w e r e  identified 86 

The average sight ing per day w a s  6.3 achools. ANELA also found 
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numerous bird flocks during its short t r ia l  f ishing period i n  Fiji, sighting an average of 
5.1 schools per day (Uchida and Sumida, 1973). 
schools were large: 56 percent wen composed of lOl-5OO birds with noddy terne predominating. 

I n  1972, SMNPO MAFlU caught 44.7 t of f i s h  of which about 81 percent, by weight, w88 

The bird flocks aasociated with the f i s h  

skipjack tuna (Lee, 1973). 
through June, 96.2 t of f i s h  *re landed. 
In  2 days of intensive f ishing,  ANELA landed 19.1 t of skipjack tuna or an average of 9.6 t 
per day. 

The catch m a  up considerably i n  1973 - i n  6 month, f r o m  January 
The catch made by ANELA WBS a lso  very impressive. 

The Fisheries Division of the Dapartment of Agriculture and Fisheries has acquired a 
new tuna research vessel, TUI NL W W W A  (Anon., 1974a). 
pole-and-line f i sh ing  operations, the vessel caught 18 t of skipjack tuna i n  5 daye of f ishing 
or 3.6 t per day. 

Manned with a CIWW experienced i n  

Lee (1973) reported that the s ize  of skipjack tuna taksn i n  F i j ian  waters ranged f r o m  
ANELA encountered many schools 0.4 t o  9.9 kg, a large percentage weighing less  than 5 kg. 

of small f i s h  i n  F i j ian  waters. 
averaged 2.9 kg (Uchida and Sumida, 1973). 

The skipjack tuna  landed ranged from 1.2 t o  4.5 kg and 

The resu l t s  of the FAO/UM)P Local Tune Project aad of the brief s u m y  of ANELA strongly 
indicate that skipjack tuna schools occur i n  F i j ian  waters i n  sufficient numbera t o  support 
a small commercial fishery and the F i j i  I s l a n d ~ ,  a8 a future fishery base f o r  a commercial 
skipjack tuna f ishing operation, has at t racted the at tent ion of tuna f iehing and pscking 
f i r m s  of other countries (U.S. W S ,  1973k). A Canadian-British f i x m  has sent a team t o  F i j i  
t o  promote f ishery development plarg which include the establishment of a f i sh ing  base at 
Lautoka. 
s t ruct ion of a cannery and cold storage. 
several Japanese and South Korean firms, have also submitted f ishing development plans. 

Also included are the employment of South Korean vessels f o r  f i sh ing  end the con- 
Other fixma, including two U.S. tuna packere and 

3.3 Gilbert and Ell ice  Islands 

The Gilbert group of islands, s i tuated along the equator between la t i tude 4'N and 3's 
and longitude 1750 and 177oE, i b :  composed of 16 islands. 
5 O  and 100s and longitude 1760 and 18&, is composed-of nine islands (Figure 3). 

The E l l i c e  group, between la t i tude 

No commercial fishery fo r  tuna ex is t s  i n  the Gilbert and El l ica  Islands. N a t i v e  fishe- 

Skipjack tuna vary i n  s ize  from 1.8 t o  5.4 kg whereas yellowfin tuna vary between 
Despite the presence of both skipjack and mixed skipjack-yellowfin tuna 

men, however, report that skipjack and yellowfin tunas are caught all the year round ( f inds ,  
1969). 
1.4 and 36.3 kg. 
schools inwaterasurrounding the G i l b e r t  and El l ice  Islands, the seasonality of these tuna 
schools is not known. 

Binds (1969) s ta ted that the surface tuna  schools around the Gilbert and El l ice  Islands 
are fished by t ro l l i ng  lines, although the Polynesian method of pole-and-line f i sh ing  with 
a mother-of-pearl shell lure is practised i n  the El l ice  Islands and the southern G i l b e r t  
Islands. 
only the surplus i s  sold. A marked increase i n  catches resulted when oanoes were replaced 
with outboard-powered 3.6- f ibreglass  hulls. 

Hinds (19697 reported that present i n  the lagoon at times are l a r  
such aa bari <% sp.), tarabut i  (Harenwla ep.), and kimokimo goaptem sp.), that 
could be used 88 l ive  bait. 

Catches are s m a l l  and USUallydidd@damOng relat ives  and friends of the fishermen; 

Fishin the t u n a  School6 with pole and l ine and l ive  bait is a160 a d is t inc t  possibility. 
schools of s m a l l  f i sh ,  

Their seasonality and abundance, however, is uncartain. 

3.4 Indonesia 

The Republic of Indonesia consists of two chains of ialands located in and surrounded 
The southwest chain is made up of Sumatra, Java, Lesaer by the Pacif ic  and Indian Oceans. 

Sunda Islands, and the vestern half of Timor (Wdor, 1972). The northeaat chain consis ts  
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of a part  of Borneo, Celebes Archipelago, Molucca Archipelago, and TBnimbar Archipelago. 
The Republic of Iadonesia a l so  administers the province of Weet Irian.  

resoucces (Zachman, 1973). 
exploited. Substantial harwets  can be anticipated from these amas, part icular ly  those 
offshore where there is  a high pelagic resource potential. Skipjack tuna, mackerel-like 
fiehee, clupeids, round scsde, and squib consti tute part of the main pelagic resources. 
Subsurface tunas a l so  occur i n  Indonesian waters. Zachman (1973) reported that, according 
t o  the Master Plan of Fisheries Development, the skipjack tuna stocks i n  Indonesian watera 
are estimated at 150 000 t. 

Because of favourable environmental conditions, Indonesia bas considerable f i sher ies  
Sow, parts  of Indonesian watere are, at present, only l igh t ly  

The first f ishery resource survey i n  Indonesian waters was carried out under the 
sponsorship of the UNDP i n  November 1969 (U.S. "S, 1971b). Funds f o r  the survey, made 
available t o  Indonesia by the Government of the Netherlands through the United Nations, were 
intended f o r  agr icul tural  and fishery development (Katsudlirguro Nenkan, 1973). 
established i n  Sorong, Weet I r i a n  and Japanese f ishing firma were contacted t o  determine 
t h e i r  in te res t  i n  carrying out the survey. 

forces and were selected by UNDP t o  begin exploratory f ishing (U.S. NMFS, 1971). 
shows tha t  the f l e e t  consisted of f ive  11- p o l e d - l i n e  vessels, four 10-ton bait- 
catcher vessels, and a 700-ton freezer  motherehip (Katsuo4aguro Nenkan, 1973). 
of the l k o n t h  survey, which began i n  Novembr 1969 and ended i n  March 1971, were not 
encouraging (U.S. NMFS, 1971, 1971b). 
agreement t o  conduct exploratory skipjack tuna f ishing i n  the Nolucca Sea from a bane i n  
Ternate, Halaahera Island f r o m  April t o  September 1971 (Table 13). Catches averaged 3.5 t 
per vessel per dw (Katsuo-Maguro Nenkan, 1973). A t  the end of the survey, which revealed 
tha t  catches of more than 3 t per vessel per dqy were possible, a joint  venture w a e  e s t a b  
lished with 80 percent capi ta l imt ion  by the Japanese. 
joint-venture agreement was the construction of a 5cXrton capacity cold storage equipped with 
a 5-ton icemaking plant. 

Other Japanese f i rme also showed strong interest  i n  the skipjack tuna resource i n  
Indonesian waters (Table 13). 
the Banda Sea (U.S. NMFS, 1971e), at Pandiang on Sumatra Island with f ishing operations con- 
centrated i n  the Sunda S t r a i t  (U.S. NMFS, 1971f), and at Kendari on Celebes Island (U.S. 
NMFS, 1972b). Exploratory f i s h n g  w a s  a lso conducted along the west coast of Sumatra Island 
bordering the Indian Ocean and i n  the Makamar S t r a i t  and the Flores Sea. 
these l a t t e r  two surveys, however, were disappointing (Katsuo-Maguro Nenkan, 1973). 

Infonuation on the operational aspects of the Indonesian skipjack tuna f ishery is sparse. 
In  the v ic in i ty  of Sorong, West I r ian ,  the anchovy is caught by stick-held l i f t n e t s  (Guke 
a m i )  and used i n  l ivebai t  f ishing Katsuo-Maguro Ne-, 1973). 
within a radius of about 250 n m i  t 460 lan) of t h e i r  home base. Data on m a l  catches of 
skipjack tuna are given i n  Table 2. 

3.5 Republic of Korea 

A base waa 

Two Japanese firme, one with a background i n  f ishing and the other i n  trading, joined 
Table 13 

The resul ts  

Aa a resu l t ,  the Japanese firms entered in to  a second 

Included i n  the provisions of the 

Plans were l a id  t o  es tabl ish fishing k e a  in Butung Island i n  

The results of 

The vessels usually operate 

One of the countries on the periphery of t lm west Pacific,  the Republic of Koma has a 
Until recently, however, Korean f i sher ies  were usually long t rad i t ion  88 a f ishing nation. 

confined t o  inland and nea-coastal waters (Anon., 1973a). 
s i x t i e s ,  the p&vernment intensif ied its ef for t  t o  modernize the marine industry and the 
greatest  expansion w a s  concentrated i n  the offshore and deepsea fisheries.  
Korea's bid t o  get a larger sham of the offshore marine resources can be seen i n  the South 
Pacific albacore fishery operating out of a b e  in American Samoa. 
conducted exclusively by Japanese vessels i n  th ear ly  para but, from about 1958, more and 
more vessels f r o m  the Republic of Korea and Taiwan have been involved (Otsu and Sumida, 1968). 

In  the l a t e  f i f t i e s  and early 

An example of 

Here, the fishery was 
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With no appreciable increase i n  catches of subsurface tuna poasible, Korea i n  recent 
years have turned t o  the development of a skipjack tuna fishery. 
new t o  its fishermen (Anon., 19738). 
the FAO/UNDP. 

tuna f i sh ing  venture i n  January 1972 (U.S. NU'S, 1971 h). 
l ine  vessels i n  the Republic of Korea waa scheduled and plana called f o r  operations i n  the 
equatorial Pacif ic  off the Philippine and Marahall Islands. 
of a tuna-packing plant i n  Masan. 
that  the Distant-Water Fisheries Training Centre, financed by UNDP, t r a i n  p o l e d - l i n e  
fishermen (U.S. NMFS, 1972k). 
Korean research vessels (U.S. NMFS, 19728). 

jack tuna survey vessels built i n  Japan (U.S. NMPS, 1972%). 
main engines and an overall length of 35.6 m. 
freezing system and a seawater c i rculat ing livebait well. 

Skipjack tuna f ishing is 
Therefore, the Government baa sought assistance f r o m  

Reports indicate that  a Korean f i r m  and a United States firm fonmd a joint  skipjack 
Construction of e ight  p o l e d -  

Also included uas construction 
To support this plant, the Govarnment of Korea requested 

Training i n  p o l e d - l i n e  fishing waa also scheduled aboard 

To conduct skipjack tuna f i sh ing  surveys, Korea's Gowrnment took delivery of two s k i p  
The 200-GT vessels have 1000-hp 

Shipboard ins ta l la t ions  include a brine 

I n  January 1973 it was also reported that a fishermen's cooperative, the Central 
Federation of Fisheries Cooperatives (CFPC), planned t o  purchase eight 40ooT skipjack tuna 
vessels with a U.S.$ 13.3 million loan from the Asian Developnent Bank (Anon., 1973a). 

These vessels w i l l  become part of a f l e e t  of 20 skipjack tuna vessels tha t  Korea hopes 
t o  acquire by 1976. 

The t ra in ing  of deck and engine room of f icers  has a lso received wide at tent ion (Anon., 
19738). 
Centre at Pusan has expanded its t ra in ing  programme t o  include engineera, o f f icers ,  fishermen, 
and deckhands needed by the skipjack tuna fleet. 
the Deep-sea Fishing Training Centre, both or iginal ly  eatablished i n  &an under two separate 
FAO/kDP projects, have been combined t o  form the Korean Fishing Training Centre, one of the 
largest and best equipped ins t i tu t ions  of i t a  kind i n  the world. 

A t  l eas t  one Korean exploratory skipjack tuna f i sh ing  cruise has been completed. 

Under a UNDP-asisted programme, the FAO-administered Coastal Rahing  Training 

The Coastal Fishing Training Centre and 

Fishing 
off the Bonin Islands, the Korean fishexmen gained confidence i n  t h e i r  a b i l i t y  t o  f i s h  with 
pole and l ine and l ive bait (U.S. NMFS, 19734). 
albacore were landed. 

Forty f ive  metric tons of skipjack tuna and 

3.6 New Hebrides and New Calsdonia 

New Hebrides consists of an incomplete double chain of roughly 80 ialands extending from 
northwest t o  southeast f o r  450 n m i  (834 km) (Tudor, 1972). 
New Hebrides and about 700 n m i  (1 300 km) east of the Queensland coast of Australia. 

New Caledonia l i e s  south of 

A tuna f i sh ing  industry baaed at Palekula, which is southeast of Espfr i tu  Santo, w a s  
established i n  1957 (Tudor, 1972). 
French, and Japanese capi ta l ,  obtains tuna f r o m  the Jqanese  longline vessels baaed at 
Palekula. 

The operating company, which has American, Bri t ish,  

Here facilities also ex is t  f o r  s l ipping and repairing f ishing vessels. 

Water surrounding the New Hebrides and New Caledonia has been surveyed by ORSaM I11 
(Angot, 1959). 
skipjack and ,yellowfin tunae. 
skipjack tuna catches fa r ther  offshore. 
were quite satisfactory. 
and the catch is sufficient t o  supply the demands of the Noumea m a r k e t .  
New Hebrides are given i n  Table 2. 

The resu l t s  indicated that  trolling gear was the  moat auitable f o r  taking 
Yellowfin tuna were usually taken just outside the reef and 

Angot stated that t r o l l i n g  catches of the ORSOM I11 

Annul catches f r o m  
A commercial t r o l l i n g  fishery has been established i n  New Caledonia 
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Angot (1959) concluded f r o m  the survey that waters surrounding New Caledonia were 
suff ic ient ly  productive t o  support a small-scale troll fishery Dut not a pole-and-line 
fishery. Furthermore, 
small f i s h  that  could be used as l ive  bai t  were not found i n  suff ic ient  quant i t ies  t o  pexmit 
ertensive pole-and-line fishing. 

Very few surface tuna schools were sighted during the survey period. 

In  1973, it waa reported tha t  the l90-ton Japanese pole-and-line vessel BMTSU MAFtU 20, 
was chartered by the semi-government Marine Fishery beauroe Research Center of Japan t o  con- 
duct surveys of bai t ing grounds i n  the South Pacific (U.S. MdFS, 19731). I n  la te  November, 
AKITSU MAKU caught 35 buckets of sardines and 0.9 t of sMpjack tuna east  of New Caledonia. 
Thirty s i x  buckets of sardines were also taken i n  December near la t i tude 200-220s and longi- 
tude 1650-167OE. Otsu ( t r i p  report: Trip t o  Japan, 3-26 February 1974) reported that  l i f t -  
nets used by the s w w y  vessel produced catches of 5CrlOO buclpets of bai t  per night. 
bait ing grounds were usually from 1 t o  3 km offshore. Exploratory f ishing resulted i n  poor 
catches, unlike catches reported from the previous year. The Center concluded tha t  New 
Caledonia has def ini te  poss ib i l i t i es  f o r  the development of a pole-and-line skipjack tuna 
fishery. 

The 

3.7 New Zealand 

Of the nine species of tuna and tuna-like fishes found i n  New Zealand waters, four a m  
readily available t o  the local vessels (Robert, Baker and Slack, 1972). Only two species 

(albacore and sMpjack tuna), however, consti tute the bulk of the catch. The other two 
(southern bluefin tuna and yellowfin tuna) appear occasionally i n  large numbers, but m a k e  
up only a small percentage of the annual landings. 

Off New Zealand's c o a t ,  skipjack tuna usually appear i n  eunnner and autumn. They 8 p ~  

usually caught by gi l lnet t ing,  trolling, ani pole-and-line fishing. The average s i m  var ies  
f r o m  3.6 t o  4.5 kg although pole-and-line f ishing has produced f i s h  that mighed f r o m  6.3 t o  
8.2 kg. 

Robertn e t  al. (1972) reported tha t  experienced fishermen from both Japan and the United 

In  the Bsy of Plenty, small vessels 
States, worltl:iJ: i n  New Zealand, have demonstrated tha t  p o l e d - l i n e  fishing is at least  
par t ia l ly  sucmsnful for taking several species of tuna. 
have successfuliy fished with pole and l ine  and l ive  bai t  which was carried t o  sea i n  modi- 
f i e d  M-gal (166-1) jrume. 

I n  February44arch 1972, a pole-and-line tuna f ishing m y  was conducted i n  New 
Zealand waters (Webb, 1972). 
of T-man Bay pilchards and anchovies ~8 bai t f i sh  and investigation of tuna potential  off- 
shore using Longline, poie-and-line, and t r o l l  gear. 

Among the goals of the survey were assessment of the potential  

The resu l t s  of the survey suggeated that pole-and-line f ishing would be mom pract ical  
i n  wanner waters t o  the north of the 
(Webb, 1973). 
school. Furthermore, weather conditione were unstable and unpredictable, thereby interfer ing 
with pole-and-line fishing operations. 

of Plenty rather  than i n  the cooler eouthern waters 
Fish i n  southern New Zealand watere were more agi le  and less  inclined t o  

The sumrey a lso  revealed that  bai t f ieh -1-8 found in suff ic ient  quantit ies f o r  a limited, 
but profitable,  bait venture (Webb, 1972a). They were dist r ibuted throughout Marlborough 
Sounds (down t o  the lower reaches) and Taaman Bay. It waa estimated tha t  the potential  catch 
could reach 1 000 t. Baiting w a s  possible i n  a l l  untouched areas. With f ive bai t ing methods 
available (purse seine, lampara, bouke net,  beach seine, a d  t r a p  nets)  weather waa not a 
serious l imiting factor  i n  Marlborough Sounds but it hindered baiting ac t iv i ty  i n  Tsaman Bay. 

The New Zealad Marine Department has continued t o  meeearch new techniques for catching 
tuna i n  order t o  promote a tuna export trade.  AVO^ (1970, 19708) described an unusual 
se r ies  of experiments where monofilament gl l lneta  were used i n  conjunction with sonic and 
other lures  t o  capture skipjack tuna. Briefly, aignals associated with the presence of tuna, 
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such as the transmission of various dolphin signals and thrashing and f e a r  noises of bai t f ish 
under a t tack were recorded. 
buoya t o  detect  the presence of schooling tuna. 
mitted i n  areas where tuna were scattered in order t o  attract them t o  the point of signal,  
which i n  f i sh ing  s t ra tegy would be t o  the nets or longlines. 

A broad sea front of about 1 n mi (37 km) w a s  covered with sono 
The recordin@ of the signals were then trans- 

In  December 1 9 6 9 - M ~  1970, the New Zealand Marine Department supplied the Whak&taria 
commercial f ishing f l e e t  with m l l n e t s  and other equipment. 
lures produced a catch of 64 t. 
&l lne t t ing  f o r  skipjack tuna, possibly i n  other am-. 
Department emphasized fur ther  experiments i n  tracking and a t t rac t ing  tuna with sonar equipriien', - 

Fishing with g i l lne ts  and sonic 

The 1970-71 programme of the Marine 
The ef for t s  of t h i s  f l e e t  established the prospect of future 

3.8 Papua New Guinea 

New Guinea, the world's largest defined island, consists of three t e r r i t o r i e s  - the 
T r u s t  Terri tory of New Guinea, Terri tory of Papua, and Terri tory of nest  Guinea or  West 
Irian (Tudor, 1972). 

The T r u s t  Terri tory of New Guinea is  made up of the northeaetern part of the New Guinea 
The Terri tory mainland together with s i x  large islands and t h e i r  numerous mall neighburs. 

of Papua consists of the southeast section of the New Guinea mainland and adjacent islands. 

In  1972, P m a l l  wrote: "Fkploitation of skipjack and yellowfin tuna i n  the Bismarck 
and Solomon Seas promises t o  develop in to  the Terri tory's  most profitable fishery." 
development of the Papua New Guinea fishery f o r  skipjack tuna and the Besociated bait 
fishery ha8 been documented by Kearney (1973). Briefly, the commercial f ishery f o r  skipjack 
tuna i n  Papua Nev Guinea waa s ta r ted  i n  March 1970 by a joint Japanese-Auatralian enterprise 
based i n  the northeastern Bismarck Sea (p.S27 Bureau of Commercial Fisheries,  1970; Kearney, 
1973). 
Ireland ave-d less  than the breakdven catch of 5 t per vessel per day. 
dit ions appearad t o  be good and all  indications were that the catch could be increased. 
1971, three Japanese fim were conducting exploratory skipjack tuna f ishing i n  Papua New 
Guinea. 

The 

In  the f i r s t  year of operation, t h e  39-ton vessels working out of Uvieng, New 
But f ishing con- 

By 

Details of the joint-venture operations may be found i n  Katsuo-Maguro Nenkan (1973). 

Catches f e l l  below expectation i n  la te  1971 and ear ly 1972. Among the problems that 
plagued this newly established f ishery were fluatuations i n  the ava i lab i l i ty  of skipjack and 
of baitfish.  Based on resu l t s  of the f irst  year of operation, several  recommendations 
evolved. 
and t o  es tabl ish a skipjack tuna canning plant providing employment t o  local residents 
(U.S. NhIFS, 19718). 

Among them were t o  contirme development of skipjack tuna f ishing and bai t ing grounds 

I n  sp i te  of the d i f f i c u l t i e s  encountered by the Kavieng operation, other joint  ventures 
were established. A second joint venture, established i n i t i a l l y  i n  Manus, l a t e r  shifted t o  
M W  (Katsuo-blaguro Nenkan, 1973); By 
1972, three Japanese-Australian joint-venture wrporations were actively engaged i n  skipjack 
tuna fishing. They joined an American canning f im  and a Papua New Guinea investment cor- 
poration t o  es tabl ish the Papua New Guinea Canning Company (FNCCC). 
joint-venture operations is  given i n  Table 14. 

Islands (Okinawa) and crewed by O k i n a w a n  fishermen (Kearney, 1973). 
one or more motherehips t o  receive the catches. 
39 CT, but s o w  are as large as 192 t (p.S27 BCF, 1970; U.S. NMFS, 19721; Table 14). 

on the boundaries of the Bismarck Sea. 
eastern sector  but the expansion of the fishery i n  1971 broadened the area of operation t o  
include the eastern and southwestern Bismarck Sea. Catches f r o m  these m a s  are shorn i n  
Table 15. 
from areas within 2 0  n m i  (37 km) of the large land masses. 

another s ta r ted  i n  Rabaul at about the same t i m e .  

A summary of these 

Catcher boats f ishing i n  Papua New Guinea w ~ r e  bui l t  e i t h e r  i n  Japan or i n  the Ryukyu 
Each operation involves 

Catcher boats vary in size; most are about 

According t o  Kearney (1973), all f ishing operstions i n  1970-71 were confined within or 
The 1970 catch was res t r ic ted  en t i re ly  t o  the north- 

Of the three areaa, the eaatern sector  was most productive and catches were highest 
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I n  1970, with only one joint-venture company i n  operation, the catchem of mkipjaclc ud 

other tunas, including yellowfin tuna, kawakawa (Euthynnua a f f i n i s ) ,  and f r iga te  maokem1 
( A u x i s  thasard), reached 2 430 t (Kearney, 1973). Monthly landinga for  Narch4uguat a d  
NovembelcDeoember 1970 are given i n  Table 16. With three Japanese fimm oparating in 1971, 
the catch increased sevenfold t o  17 002 t (Table 16), but decreased t o  13 124 t i n  1972 
(Kearney, 1974). 

catches occurring i n  June-Auguat and low catohes i n  Novombex4lacember (Table 16 md N g ~ n  4). 
The avomge catch per vessel per day, plotted i n  Figura 4, varied from a high of 6.5 t in 
June t o  2.3 t i n  December. 

The annual landings f o r  1973 haw been estimated at about 28 OOO t. 

The seasonal nature of the fishery can bs seen i n  the montly landinge in 1971, with p.& 

According t o  Table 15, skipjack tuna caught i n  the southwestern Bismarck %a we- wua l ly  
largest ,  with monthly averages ranging from 3.6 t o  5.1 kg. Ths northeastern BimmMk See 
usually had the smallest f i sh ;  they ranged from an average of 3.2 t o  3.9 kg. 
i n  the eastern Bismarck Sea were usually intomediate i n  s ize  compamd t o  f ishes  from the 
northeastern and southwestern sectors. 

F i e h a  c-t 

Bait is available i n  suff ic ient  quant i t ies  t o  maintain a sizable tuna induetry i n  P e w  
New Guinea (Keamey, 1973). Of 300 or more different  species collected from bait otationa, 
about 10 are considered suitable .as l ive  bait f o r  skipjack and other tunes (Kearney, 1974). 
Bait surveys by Japanese research vessels a l so  indicated the presence of a numbor of mpeoies 
tha t  ~ ~ I B B ~ O S  the potential  of a good baitfimh; theme 8poci.m b l o n &  t o  the f.mi1i.o 
Jhgraulidae, C l u p e i h ,  huoumie1-ldae, and A t b r i n i h  (Yikawa, 1971). 

F r o m  the inception of the f ishery i n  Mardh 1970 u n t i l  Nay 1971, bait wao caught during 
daylight by the “oikomi amin, a s e t  net with a bag, in to  which f i s h  are driven by .wiPrwn 
or divers (Kearney, 1974). This bait was predominantly G ocaesio e-, but r l r o  
caught was Pterocaasio pisang (Kearney, Lewis and Smith*&* Opt .rum ud - P. p i s q  are re lat ively abundant and tolerate  handling without high mortalitiem. 

merged l igh ts  and stick-held l i f t n e t s  ( b X m  ami) ( b a r m y ,  19733. Stolephorua devioi wu 
the dominant species taken by this method. This species, although excellent f o r  skipjack 
tuna f ishing is  very delicate and d i f f i c u l t  t o  traneport. 

From May 1971, bait ing operations were conducted exclusive1 a t  night with bright,  mub- 

The potential  f o r  future expansion of the Papua New Guinea skipjack tuna fishery appearr 
t o  be excellent. 
emphasized and, ecoolding t o  Keamy (1974), the resul te  of bni t f ish research haw indiorted 
that the bait resource present i n  Papua New Guinea waters appears adequate f o r  considerable 
expansion of the fishery. 
is large. I n  491 hours of aerial surve 
ding bait, were obeerved (Kearney, 1974y The aerial survey not only rewaled poosible new 
f ishing areas, but also good concentrations of speciea other than skipjack tuna i n  oow areas. 

The importance of ba i t f i sh  i n  this pole&-line f ishery oannot be ovelc 

Likewise, tho tuna reaQuFoe i n  waters edjecent t o  P a w  A . w  Guinea 
, an sotimated 37 469 t of pelagic f i s h ,  not inolu- 

3.9 Philippine Islands 

The Republic of The Philippines, comprising a vast c lus te r  of m o m  than 7 OOO isluri., 
extends from north t o  south about 1 OW n m i  (1 850 km) arxl f r o m  east  t o  west about 625 n mi 
(1 150 km) (Tudor, 1972). 

tunee i n  The Pldlippines hae been adequately described by Doman$cry (1,940, 1wOe). 
four vessels ranging from 24 t o  40 GT were employed t o  f i s h  pr-imarily f o r  okipjaok tuns, 
most abundant of the tunaa found i n  southern Nindanao, ard p l l o w f i n  tuna. The am8 of 
operation included the Sulu Sea, Celebes Sea, and off Zsmboanga. 

The ear ly his tory of the p o l e d - l i n e  fishery established f o r  skipjsok and pllawfin 
Briefly, 

Several speoies of Sardinella found along Barn- ami Daw provinoes were wed u 
l ive  bait. 
because of their hardiness. 
against the current. Several dugouts with l igh ts  attraoted the bit. 

S. l e i o m t e r  and Soutengraulis myatax ware ueually preferred over othor spaoiem 
Bait wae caught in a net ,  looally called msangalP, w h i o h  i* mat 
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Fishing at sea w a a  the same aa i n  many other places with sea birds guiding the fishemen 
t o  surface tuna schools. 
although it varied widely. Ice used t o  preserve the catch. The skipjack tuna caught i n  
Philippine waters never exceeded 5 kg; those caught between October and April were u6ually 
larger, weighing not less than 3 kg. Yellowfin tuna, on the other hand, were as large a6 

Actual f ishing time on one school usually las ted 10 minutes, 

30 kg. 

It does not appear that the pole-and-line f ishery as described by Domantay (1940, 1940a) 
has changed s ignif icant ly  over the years. 
interest  i n  expanding the pole-and-line f ishery by securing venture capi ta l  from foreign 
sources. 
joint skipjack tuna f ishing venture (U.S. NMFS, 197211). 
Government f o r  a Japanese company t o  participate i n  th i s  venture, it was expected t h a t  four 
IO- t o  15-ton purse seiners would start skipjack tuna ba i t f i sh  surveys i n  the Sulu Sea. If 
the ba i t f i sh  resource proved adequate, pole-and-line vessels *re t o  be chartered from Jap-l;'. 

In  1973, two more Japanese firms and a Philippine corporation agreed t o  form a joint 
According t o  the 

There ha6 been, however, a recent resurgence of 

A f ishery f i r m  at Jolo, Sulu Island reportedly w a 8  seeking Japanese firms f o r  a 
Upon approval by t h e  Japanese 

f ishing venture based at Zamboanga, Mindanao Island (U.S. NHFS, 1973i). 
apeenent ,  the Japanese w i l l  provide two 39-ton catchers and a 200- t o  300-ton carr ier .  
Fishing w i l l  be concentrated i n  the Sulu Sea, with a first-year goal of 1 800 t o  2 300 t of' 
skipjack tuna. The catch 'wil l  be processed local ly  and exported t o  Japan. 

Under a UNDP-SF Deepsea Fishing Development Project, a l ivebai t  maaterfiaheman from 
?rmce w a e  appointed t o  t r a in  Fi l ipino fiehemen i n  pole-and-line f ishing (Reps ,  1972). 
r,rcbect vessel, MV IiASA-USA w a a  t o  be used t o  t r a in  the crew i n  catching and keeping bai t  
and i n  ckvuning and working skipjack and yellowfin tuna schools. The project was expected 
to  demonstrate t o  the Philippine f ishing industry that pole-and-line f i sh ing  could be refinwi 
and fur ther  developed in to  an ef f ic ien t  means of taking skipjack ax1 other tunas. 

30 

Table 1 shows the catches of skipjack tuna from Philippine waters i n  1967-73, They 
varied widely f r o m  200 t i n  1970 t o  3 500 t i n  1972. Not all the skipjack tuna were taken 
by pole and l ine.  I n  1970, f o r  example, the Philippine Fisheries Commission (1970) included 
i n  t h e i r  s t a t i e t i c s  catches of skipjack tuna 88 follows: bagnet - 79 4.40 kg; hook an& l ine - 
4 OOO kg; purrreseine- 18 GOO kg; o t t e r  t r a w l  - 13 720 kg; and round-haul seine - 7 200 kg. 

3.10 RYU&U. Islands 

The Ryukyu Islands f o m  an arc-shaped archipelago extending f r o m  southern Kyushii i n  
Japan southwesterly toward Taiwan. 
tuna fishery i n  the Ryukyu Islands has been discussed by Shapiro (1949) and I sa  (1972). 

(1972) estimated that,annually, catches of skipjack tuna accounted f o r  a8 l i t t l e  as 14 per-- 
cent and as much as 69 percent of the t o t a l  f i s h  landings i n  the Qrukyu Islands. 

that  vary f r o m  10 t o  53 CT (Iea, 1972). 
fishermen o r  spend a day a t  the bai t ing grounds catching enough bait f o r  a day's fishing. 
The common bai t  species used throughout the F Q ~ ~ ~ L I  Islands are given i n  Table 1'7. 
of bait used fo r  1966-67 is shown i n  Table 18. 
in" method t o  catch bait but night l ight ing f o r  bait is  also employed t o  some extent. 

(Table 19j  and the smallest catches i n  March (Isa, 1972). 

The h is tor ica l  development of the pole-and-line slclpjack 

Skipjack tuna is one of the most important species taken i n  the Iiyukyu Islands. I s a  

Briefly, the Ryuluruan slclpjack tuna f ishery employs small vessels of wooden construction 
The vassels e i the r  buy l ive  bait from independent bait 

The amount 
SyulZyuan fishemen generally use the "drive- 

Skip .acL tuna f ishing is highly seasonal. Usually the largest catches occw i n  July 

The -n f ishery fo r  skipjack tuna has been beset with problem of declining e f for t  
and wide fluctuations i n  catches. 
cient quant i t ies  of bait and i n  keeping bait al ive f o r  extended periods. 
small 

The vessels have experienced d i f f i cu l ty  i n  obtaining s~flfi- 

vessels are incapable of f i sh ing  along the Ryukyu Islands chain as the Japanese 
Furtbmora, the 
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vessels do. 
the movement of the f i s h  on the f ishing grouads. 
has been no significant growth of t h i s  fishery. 

The resul t  is that €&&yuan vessels are unable t o  shift t h e i r  operations with 
These are nome of the reanone that there 

Isa (1972) pointed out tha t  the Ryukyu's oMpjack tuua f ishery w i l l  not develop or 
expand under the present syetem of operation and management. There am, howsver, plana t o  
obtain vessels i n  the 2 W t o n  class and t o  operate them throughout the year i n  the north- 
western Pacific. Bait could be obtained local ly  d from other noumxe. There are aleo 
plana t o  develop multi-purpoee vessels capable of operating not only i n  the skipjack tuna 
pole-and-line f ishery i n  the summer, but a l so  in  ths tuna longline fishery i n  the winter. 

Skipjack tuna landings i n  the Ryukyu Ielands i n  1921-70 a m  given i n  Table 1. 

3.11 Solomon Islands 

The Solomon Islands consist of 10 large islands or olueters of islands (Tudor, 1972). 
They l i e  i n  a double chain f r o m  northwest t o  southeast and extend over 900 n m i  (1 700 lnn) 
of ocean. 
h e  (Katau+Maguro Nenkan, 1973). The local  Government negotiated with Japanese in te res t s  
t o  begin a f ishing survey i n  waters around the Solomons as a preliminary s tep  t o  the e s t a b  
lishment of a joint-venture f ishing operation. 

I n  the Solomone fishery development i n  being advocated t o  strengthen the economic 

In 1971, three tuna motherships were dinpatched t o  f ishing bases established i n  Shortland 
Island, Gizo, and Tulagi (Kateuoddaauu, Nenkan, 1973). 
tuna caught by 39- and 47-ton Okinawan catcher boatn. 
of f ishing in tho  autumnof 1971, the f l e e t  g r e w  rapidly t o  a maximum of 15 b a t e  i n  the spring 
of 1972 (U.S. l"S, 19721). 

The mothership purchased skipjack 
From f ive b a t e  i n  the i n i t i a l  phase 

The ear ly  period of the fishery wan not without problem. The boats experienced good 
f ishing the f irst  sir months of operation, averaging 5 t per venae1 per dw, but catches dec- 
lined thereaf ter  and bait waa i n  short supply (Kats- Henkan, 1973). By mid-1972, 
the Japanese f i r m  engaged i n  exploratory f ishing reported that catches of t h e i r  vessels were 
below expectation (U.S. M S ,  1972i). The majority nom landing between 50 and 60 t per 
month with high performore catching 7 a O  t end low-psrfonaing veosels only 20-30 t per month. 
Catches continued low u n t i l  the epring of 1973, improving gmdually themafter.  
each veesel wae amraging 4-5 t per day (U.S. HYPS, 1973g). 
in to  the fishery. 
those taken in August averaged 3.5-4.0 kg. 

local  Government (U.S. "S, 1973a). 
spring of 1973, called f o r  employing 12 p o l e d - l i n e  veoeeln and 1 refrigerated c a r r i e r  
opereting out of Tulagi and New Oeorgia Islands during the f i r s t  year. g mid-1973, a tuna 
cannerg with a dai ly  produotion capacity of 1 300 oases wan completed on Tulagi (U.S. "9, 
1973b, 1973h). 
next 4 years and a f l e e t  mise of 23 vessels i n  5 years. 
cold storage wae built on Tulagi and 3 W t o n  capacity storages wsm planned f o r  other pl.wes. 
The joint  venture wae organized so that the local Govenuwnt invested 25 percent and retained 
the right t o  inorease i t a  ehare la ter .  
and vessels, now i n  Japauese control, w i l l  revert t o  local oontrol. 

(US. "S, 19733, 1974; B.E. Kearney, Department of A@culture, Stock and Fisheries,  
Konedobu, Papua New G u i n e a ,  personal communication). 
cessing the f inh,  packing about 200 canem por dqy. 
employing native workers, mcry begin full-ecale operation e a r l i e r  than the original schedule 
of 1977-78. 
VOSSelS. 

By Auguet 
Also, largem skipjack tuna moved 

Wheream 70 peroent of the f i s h  caught i n  July averaged 3.2 kg, most of 

Despite unstable conditione, the Japanese decided t o  en ter  in to  a joint venture with the 
The joint-venture plana, which became effective i n  the 

Plane also c a l l  f o r  an increane i n  output t o  2 OOO caaeo a day within the 
Additionally, a 600-ton capacity 

Also, over a period of 10 yeyeare, the f ishing company 

I n  1971-73, the Solomon-beeed f l e e t  landed between 4 707 and 7 643 t of skipjack tuna 

The cannery a$ T u l e  haa been pro- 
T b  outlook i n  optimistic. The c~vlllery, 

The projected catch f o r  1974 in 8 OOO t baaed on the catches of about eight 
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3.1 2 Taiwan 

Taiwan, s i tuated off the east  coast of the People's Republic of China, has made remap 
kable progress i n  developing its tuna longline fishery; but, l i ke  many countries presently 
exploiting the large, subsurface tunas, t h i s  fishery is faced with the problem that the 
large tuna species i n  a l l  oceans are being exploited t o  the l i m i t  of their potential and ti.:.? 
continued f l e e t  expansion w i l l  not bring about a s ignif icant  increase i n  the catch (U.S. 
W S ,  1973f). Accorain- 
t o  a report 
IWS,  1973fj. 

Therefore, plans have been l a id  t o  en ter  the skipjack tuna fishery. 
i t  is planned t o  build i n  Taiwan 5o-oT skipjack tuna f ishing vessels (U.S. 

3.13 T r u s t  Territory of the Pacif ic  Islands 

The U.S. T r u s t  Territory of the Pacific Islands, a lso referred t o  as The U.S. Trst 
Territory of Micronesia, is comprised of the Caroline, Marshall, and Mariana IsiandEi. 
Within a vast area 
(Rothschild, 1966). 

of about 3 million m i 2  (10.3 million lan2) there are 2 100 islands 

The skipjack tuna resources of the T r u s t  Territory region have a long history of exploi- 
The pre-second world w a r  f ishery has been described i n  several publications (Smith, tation. 

1947; Shapiro, 1948; Wilson, 1965; Uchida, 1970). 
jack tuna i n  T r u s t  Territory waters began i n  the ear ly  twenties. 
mation gathered by Japanese research vessels indicated that important potential f o r  8kipjac:k 
tuna f ishing exis ted i n  the T r u s t  Territory. 
in  the th i r t i e s .  
of an unusually large number of f ishing vessels (Table 20). 

Briefly, the Japanese fishery f o r  skip  
By the mid-twenties, infcj-  

The resul t  was a , rap id  expansion of the f ishs? 
A peak i n  production, which occurred i n  1937, w a s  a t t r ibuted t o  the operatio?; 

The outbreak of the second world w a r  halted commercial production of skipjack tuna from 
Although longline f ishing fo r  subsurface tunas w a s  resumed eoon the T r u s t  Territory region. 

a f t e r  the w a r ,  pole-and-line f ishing fo r  skipjack tuna was not revived un t i l  1964 (Wilson, 
1963; Uchida, 1970). 
freeze-storage plant at Malakal Barbor i n  Palau and operated a f l e e t  of Japanese and Okinawnn 
skipjack tuna vessels. 

In  that  year, a United States f i r m  established a 1 500-ton capacitg 

In  April 1969, a Micronesian Agreement w a s  concluded between Japan and the United States 
(U.S. W S ,  1971c, 1972j). 
were allowed t o  c a l l  at Truk and Pomp t o  purchase supplies and f o r  rest and recreation (U.S. 
NMFS, 19725). 
study port f a c i l i t i e s  as well ~ 1 8  the f eas ib i l i t y  of obtaining l ive bait f o r  pole-and-line 
f ishing i n  tha t  region. 

Under the provieion of the agreement, Japanese f ishing vessels 

The Japanese f ishing industry hoped t o  have its Government's survey mission 

By 1971, Japamse firms were act ively pursuing thesstablishment of joint  slnpjack tuna 
f ishing ventures i n  Micmnesia. 
businessman, began f i sh ing  out of Truk Island with two pole-and-line veseels i n  the 20- t o  
25-GT class  accompanied by one mothership (U.S. NMFS, 1971d). 
t i a ted  an agreement with the local  Government i n  Ponape and began operations with one mother  
ship and three 30-ton skipjack tuna f ishing vessels. Fishing reportedly began i n  l a t e  July 
1971. Soon afterwards, a th i rd  Japanese firm, which w a s  already operating eight vessels frcx 
a base i n  Rabaul, New Bri ta in  i n  New Guinea, proposed another joint venture i n  Pomp (U.5. 
NMFS, 1971e). I n  ear ly  1972, the Ponape District Fishery Corporation agreed t o  form a 
partnership with st i l l  another Japanese firm. 
Ponape's ba i t f i sh  resources, found the outlook f o r  skipjack tuna fishery development very 
favourable (1J.S. NMFS, 1972~). 
vessels and one 1 000-ton r e f r i p r a t e d  mothership were t o  begin f ishing operations i n  June 
1972. The catch, acconiiiigto the report, waa t o  be shipped t o  Japan. 
the construction of a cold storage and processing plant at p o m p .  

'fko Japanese finns, negotiating an agreement with a Trukeye 

Two other firms joint ly  n e w  

A five-man Japanese team, dispatched t o  survey 

Under the joint-venture agreement, four 39-GT skipjack tuna 

Future plans include 

By mid-1973, reatr ic t ions regarding the entry of foreign vessels i n to  Micronesian p o r t s  
were eased. 
ports t o  fomign f ishing vessels f o r  the purpose of supplying fuel ,  water, and food a6 well 

The Congress of Micronesia passed legis la t ion that  opened s e n n  Micronesian 
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as providing reot and recreation t o  crew membra (U.S. NMF'S, 1973s). 
Tanapag, Saipan; Tomil, Yap; Malakal, Palau; Moen, Truk; Ponape, Ponape; Jabor, J a lu i t ;  and 
D a r r i t ,  Majun,. 

Foreign vessels f i sh ing  i n  and around Micronesia include those f r o m  Japan, Republic of 

The wven ports am: 

Korea, and Taiwan. 
vessels are l ike ly  t o  u t i l i z e  Micronesian, ports f o r  t h e i r  f ishing operations. 

It is estimated that about 1 OOO Japanese longline and pole-and-line 

There is  very l i t t l e  information on the current ava i lab i l i ty  and abundance of ba i t f i sh  
i n  the Tmst Terr i tory region. 
of bait dis t r ibut ion and abundance i n  the T r u s t  Territory. 
and poeeibly Sardinella sp., were found i n  large concentrations on Jaluit and Majuro a t o l l s  
i n  the Msrshalla. 
amounts of bait except mund herring (Spratelloides delicatulus). Hawaiian fishermen claim 
that round herring are weak bait and do not survive well i n  the bitwells. 
species found by Hida included goatfish, mostly Mulloidicht 
cardinalfish (Apogonidae), bananafish ( W s i o n i - e e - i c l a e ) ,  d x i s h  
(Pomacentridae), and anchovy (Stolephorus indicus). 
bait and found tha t ,  among those species tha t  could be used for bait, ware snapper 

Hida (1971) published the results of a reseamh vessel survey 
Sardines (Herklotsichthya sp.) 

TO the south and west of Truk, the islands surveyed showed no substant ia l  

Other bait  
aamoonais, jack (Cnranx spp.), 

Wilson (1971) surveyed Tlvk lagoon f o r  

BBiting at Jaluit produced 189 buckets i n  two s e t s  or 94.5 buckets per set. 

i n  1966-73 (data f o r  1971 incomp1ete)and averaged 4 800 t (Table 2). Table 21 gives the 
monthly catches f o r  1966-71 whereas Figure 5 shows the average monthly catches, which ranged 
from 184 t in  March t o  821 t i n  July (Congress of Micronesia, 1972). I n  1966-71, the number 
of vessels employed i n  the f ishery never exceeded 12. 
by NMFS observers i n  1965-67 ranged between 48 and 62 cm (Uchida, 1970). 
s ize  tended t o  increase in Octobedanuary. 

The annual catches from the Palau skipjack tuna f ishery varied between 2 942 and 8 441 t 

Skipjack tuna saropled a t  Malakal Harbor 
Usually, the average 

Apri 
and 

Recent data on f ishing i n  the Marshall Islands are sparse. I n  Februaly and again i n  

I n  February, there were several days of good f ishing and ANELB landed 
.l-May 1972, ANELA conducted fishing trials around Majuro, Arno, and Jaluit a t o l l s  (Uchida 
Swnida, 1973). 

20.0 t of skipjack tuna and 1.2 t of yellowfin tuna. 
I n  April, however, ANELA found that  f ishing conditions had deteriorated considerably. 
f l o c k  were usually smaller and only 3 of the 10 schools pursued and chimed were successfully 
fished. ANELA caught 2.0 t of skipjack tuna srad 0.6 t of yellowfin tuna. 
which reached 0.6 t ,  waa only one s ix th  of the average catch per di4y i n  February. 

Catch per day reached 3.5 t of tura. 
B i r d  

Catch per day, 

In  a move t o  put qualified Micronesian p o l e d - l i n e  fishexmen in to  tuna vessels they 
can own and operate themselves, the Marine Resources Division of the Trust Territory has 
designed a new s t e e l  l ivebai t  vessel which is destined t o  replace the wooden-hulled Okina- 
Japanese types now i n  use (Anon., 1974). 
was l i t e r a l l y  designed around the baitwells. The design provides f o r  a vease l  with a cruising 
radius of about 1 500 n m i  (2 800 bn) at speeds up t o  9 h. 
vessel w i l l  have a carrying capacity of about 29 tons i n  imula ted  holds. Unique t o  pole-and- 
l ine fishing boats, the new vessel w i l l  have doors cut in to  the hul l  below the waterline t o  
allow l ive bait t o  en ter  the baitwells without being handled with nets or buckets during 
transfer. 

The unique feature of t h i s  new vessel i s  that  it 

Carrying a ci-w of 14, the 

4. INDIA?7OCEw 

Accurate da ta  on the production of skipjack tuna  f r o m  the Indian Ocean are lacking. 
According t o  Shomura e t  al. (1967), there is every indication that the ekipjack tuna resource 
is  underutilized. Sivaeubramaniam (1972) estimated that 41 000 t o  45 OOO t of skipjack tuna 
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are taken annually f r o m  the Indian Ocean, but K i b w a  e t  al. (1969) estimated tha t  t h i s  ocean 
may be capable of yielding about 360 000 t of skipjack tuna per annum. 
conceivable that there is  a large resource of ekipjsck tuna still  t o  be harvested i n  the 
Indian Ocean. 

Thus, it i s  highly 

According t o  Jones and Si las  (1963), pole-and-line f ishing is  the most effect ive method 
f o r  catching skipjack tuna i n  the Indian Ocean and is  practised around Minicoy Island i n  the 
Laccadive Islands, around several islands i n  the Maldives, and i n  S r i  Lanka (Ceylon). 
cf s imi la r i t i es  i n  the method of f ishing f o r  skipjack tuna among the fishermen i n  the 
Laccadives. Maldives, d Sr i  Lanka, the f i sher ies  i n  these areas w i l l  be diecussed together 

Because 

(Figure 6 ) .  

4.1 Laccadive and Maldive Islands and Sri Lanka (Ceylon1 

The Laccadive Islands consist of a group of 14 islands and coral reefs i n  the Arabian 
The islands consist of two Sea, about 200 n m i  (370 lan) off the southwest coast of India. 

nain groups: the north group, called the Amindivi Islands; and the south group or the 
Laccadive Islands proper. 
Indian O c e a n  about 400 n m i  (740 km) southwest of Sr i  Lanka, and S r i  Lanka is s i tuated i n  
t h e  Indian Ocean just off the extreme southeast of India. 
of India by Adam's Bridge, a chain of shoals which divides Palk S t r a i t  on the north f r o m  
the Gulf of Mannar on the south. 

The Maldive Islands consist of 13 clusters of coral a t o l l s  i n  the 

It is  connected t o  the mainland 

Ninicoy Island i n  the Indian Ocean, which l i e s  between the Laccadive and Maldive Islands, 
is the most i m p o r t a n t  skipjack tuna f ishing oentre i n  the Indian Ocean (Jones and Kumaran, 
1959). 
difference between the Minicoy f ishery and t ha t  operating i n  the  Eilaldivee (Jonklaes, 1967), 
a d  therefore the following description applies t o  the f i sher ies  operating i n  both areas. 

A review of the f ishery is from Jones a d  Kumaran (1959). There is scarcely 

The skipjack tuna pole-snd-line f ishery of Minicoy, on which the economy of the island 
depends, is seasonal and extends f r o m  September t o  April with the bulk of the catch occurring 
in  DecembeNhrch. A t  the start of the skipjack tuna f ishing season, the large f ishing 
'boats, which are kept covered onshore i n  the offseason, are launched. Constructed usually 
of coconut planks fastened by copper nails, they are about 12.5 m long and 3 m wide. 
are three t o  four baitwells with two t o  three holes on the bottom of each t o  permit a f ree  
flow of water f r o m  below. 

There 

Usually sails and oars a m  used t o  propel the craft. 

A variety of small f ishes  found i n  the lagoon are used as bai t f ishes  (Jones, 1958). 
The most common ones are pomacentnds, jerdoni, Chromis caeruleus, and Pomacentrus spp. 
Other important bai t f ishes  are the czesiodids, labrids. atherinids. and axwonidrr. Thev are 
caught Kith a liftnet. 
en t r a i l s  and f lesh  are scattered i n  the  water. 
f ishes  gather and feed over the net ,  which i s  then quickly raised. 

(16 lan) from the island. 
l ine up on each side of the vessel and f l i p  the skipjack tuna on board. 
laats 10-30 minutes and a f ishing t r i p  only 1 dey. 
skipjack tuna is  processed by the womenfolk into smoked and cured f ishet icks ,  local ly  called 
'Inas min'l, a d  exported. 

Hiebert and Alverson (1971) recognized several factora that l i m i t  extensive development 
Of primary importance is the ava i lab i l i ty  of l ive bait (on some 

To attract them over the sulnne&ed net ,  c i s h e d  ck& and tuna " 
Attracted by the presence of food, the bait- 

Usually 20-30 people constitute the c rew.  Fishing grounds are seldom more than 9 n m i  
During f ishing 4 or 5 fishermen The captain is the bai t  chunrmer. 

Fishing usually 
After the dayls catch is unloaded, the 

of the Maldi+an f isher ies .  
islands where it is unobtainable, pole and l ine are used with a plant lure). 
3f' di f f icu l ty  i n  navigating f r o m  very deep t o  shallow water, the f ishing vessels have only 
limited access t o  distant-water f ishing gro.Jnd8. 

Also, because 
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A small amount of skipjack tuna are a lso  taken by t r o l l i n g  in  the Indian Ocean. Accor- 
ding t o  Jonklaae (1%7), some skipjack tuna are taken by t r o l l i n g  gear i n  the Maldives. 
Sivasubramapiam (1965) reported that  i n  S r i  k d c a ,  i n  addition t o  pole and l ine ,  skipjack tuna 
are caught .by t r o l l  gear and gillnet (Figure 7). 
the Tinnevelly coast i n  the Gulf of Mannar (Si las ,  1967). 
the bulk of the catch consfst6 of kauabwa, longtail  tune. (Thunnus tonEml{, yellowfin tuna, 
s a i l f i s h  (IstioPnorue Platmterus) ,  a.;l reer f i sh  (Scomberomorua oonunersoru . Skipjack tuna 
appeared only r a m l y  i n  the catch. 

A troll f ishery f o r  tuna also exis t s  off 
However, i n  this t r o l l  f ishery,  

I n  Sri  Lanlra, pole-and-line f ishing haa been practised since 1919 (Sivseubramaniam, 1965). 
Equipment ane methods of operation a m  similar t o  those of fishennen i n  Minicoy and the 
Maldives, where this method has been in operation sinoe 1909. 

The l ive  bit used i n  S r i  Lanka is "red bait" (Dipterygonotue leuco- 'CUB), which con- 
gregates over large rocktr at depths of 9-18 me 
An average dqy's catch of skipjack tuna and other tunae by a mechenised p o l d - l i n e  boat 
is usually about 0.2 t o  fishing is best off the southwest coast of Sri Lanlcrr i n  N o v e m b ~ -  
March and off the east  coast i n  July-September. 
variations i n  annual landings of skipjack tuna i n  Sr i  L m h  t o  the anmtsl variations i n  the 
spawning stock and avai lab i l i ty  of l ive  bait. 

Table 22 gives the production of skipjack tuna f r o m  the Indian Ocean f o r  1965-72 (FAO, 
1973). 
be pointed out tha t  production figures f r o m  the Maldives were estimated. 
s ta ted that it was impossible t o  obtain any s t a t i s t i c a l  data i n  such a vast and relat ively 
underdeveloped archipelago. 
be obtained, primarily because of the lack of communication and systematic recording of 
catch data by trained observers! but as a m l e ,  Jonklaaa estimated scombroid f ishes ,  primarily 
skipjack tuna, constituted 90 percent of the f ishes  caught i n  the Maldives. Sivasubramanim 
(1972) estimated that  the Maldivian skipjack tuna f ishery produced the largest percentage of 
the catch followed by the fishery based i n  Sr i  L8nka. 
tr ibuted about 1 OOO t. 
tuna, yellowfin tuna, kawakawa, and f r iga te  mackerel are given i n  Table 23 f o r  1965 f o r  the 
fishery operating i n  the Maldive Islands. 

A special  dipnet i e  uaed t o  catch the bait. 

Sivaeubremsniam (1965) a t t r ibuted large 

It is obvioua that  skipjack tuna f r o m  the h l d i v e  Islerds predominated but it should 
Jonklaas (1967) 

Not even reasonably accurate s t a t i s t i c s  of annual catches could 

The Minicoy f ishery probably con- 
Monthly data on f ishing e f for t  (daya fished) and catches of skipjack 

Concerning f ishery development i n  the Indian Ocean, the Japanese, as they have done i n  
the southwestern Pacific,  have taken the i n i t i a t i v e  i n  attempting t o  es tabl ish f ishing bases. 
Cooperating with the Sr i  Lanka Government's programme t o  develop its f isher ies ,  a Japanese 
firm sent two 25- p o l e a d - l i n e  f ishing vessels t o  conduct exploratory skipjack tuna 
f ishing (U.S. "S, 1973). 
Ocean from a base at Galle i n  southwestern Sr i  Lanka (U.S. W S ,  19730). 
w i l l  be carried on f o r  1-1-& years under a pennit granted by the Sri Lanka Government. Also, 
under the agreement, f ive  o r  s i x  natives and Government of f ic ia l s  of S r i  Lanka am scheduled 
t o  board each of the two Japanese vessels f o r  training. 
and labour costs are favourable, the Japanese firm hopes t o  organize a joint skipJack tuna 
f ishing venture with inte'rests i n  S r i  Lanka. 

The Japanese vessels started f ishing i n  March 1973 i n  the Indian 
&ploratory f ishing 

If fishing, ba i t f i sh  purchases, 

I n  the Maldives, two Japanese f ims have begun purchasing skipjack tuna (U.S. NMFS, 1972m). 
It w a s  or iginal ly  intended that purchases would be about 635 t per month but poor catches 
have reduced purchases t o  about 90 t per month. 
the Maldivian Government t o  pumhase skipjack tuna over the next 6 para. 

4.2 car  

The Japanese firms negotiated a contract with 

bbdagaacar is an island i n  the Indian Oman s i tuated 240 n m i  (445 b) off the east  
coast of Africa. 
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Foumanoir (1957, 1960) and Grors (1967) s ta ted tha t  schools of skipjeck and yellowfin 
tuna were frequently reported off the west and northwest coasts of Madsgesc-, par t icular ly  
i n  Januaxy-hpril, i . e . ,  during the wann seaom. 
at other times of the year. Marcille (1972) confirmed tha t  good concentwtione of skipjack, 
sometimes associated with yellowfin tuna, are encountered off t lm  nortthwestern shelf Of 
M a d w c a r ,  around the val%nm islands i n  the Mozambique Chanml, 88 w e l l  aa fur ther  north 
near the Providence and Amirsntes I s l ~ s ,  ard Seychelles Bank. 

Occurrence m. reportedly very good even 

The Japanese s ta r ted  experimental skipjack tuna f ishing off ldedegaecar i n  February 1972. 
A Japanese f i rm,  a f t e r  conducting a feee ib i l i ty  study at Seychelles IslarYls, bae three 19btor1 
vessels working tha t  area (U.S. W S ,  1972, 1972e). 
explolatory skipjack tuna f ishing i n  the same -0. The perfonaences achieved by the  Japanese 
and Frenchveseels are analysed by Marcille a d  Veillon (1972). 

A t  the same period, a French firm star ted 

The Japanese pole-ami-line boat@ (34 m, 200 t )  concentrated t h e i r  operati- amund 
Farquhar and Aldabra Islands i n  F’ebruary4krch and then i n  April- moved progressively 
toward the Comoro Islands; from July-November most f ishing took place off the northwest coaet 
of Idadagascar and i n  December-January between the islands of Aldabra and Providence; good 
occurrence of skipjack was a l so  found i n  the vicini ty  of the Seydmlles Islands where several 
visits were made at various periods of the year. 
clusions regarding skipjack occurrence. 
where l i t t l e  f i s h  was found. 
( 3  768 of skipjack; 210 of yellowfin tuna); average dai ly  catch per boat was 5.4 tons; 
seasonal variations i n  ava i lab i l i ty  were limited t o  a s l igh t  decrease f r o m  July t o  October. 
Most of the schools were encountered i n  watera w a n m r  than 27.5OC. 
of two length groups (modes at 52 and 67 cm). 
mobile. 
c l ine,  it can be assumed that purae eeining would be difficult. 
finned by experimental f ishing conducted at a l a t e r  stage by a French purse seiner (FAO, 1974). 

, 

The French survey arrived at similar con- 
It vis i ted also the w t e m  along the African shelf 

In  twelve months the three Japanese baitboats caught 4 003 t 

Catches mainly consisted 
I n  general, SCh0016 were small and highly 

From these observations, combined with the existence of c lear  waters and deep thermo- 
This assumption has been con- 

Bait ava i lab i l i ty  proved t o  be good. Japanese vessele used t o  catch the bai t  during 
the night i n  bays along the northwest coast of Madagascar at depths between 25 and 35 m. 
Main species caught wem anchovy (Stolephorus indicus), jacka (Deca terus  a and a 
crumenophthalmus), and sardine (Saxdinella a m a v e r e g e  , 4&of f i s h  at t racted by 
l ight  were caught by night with a bl-t net. The French boat obtained s l igh t ly  higher 
yield (500-700 kg/night) using a small purse adne.  
the year round i n  the Seychelles Islands. Main species are R a s t r e l l i g a r w r t a  and Coesio 
coerulaumus, available i n  baye. 

B a i t  resources are also abundant a l l  

Based on these f a i r l y  sat isfactory results the Japanese f im decided t o  develop its 
ac t iv i t ies .  
Veillon, 1973). 
joint  ventures w a s  a l so  attracted.  
jack tuna f ishing venture with local  in te res t  i n  Nowmber 1974 (U.S. B)IFs, 1973dj. I n  1974, 
about 10 boats were operating and expected t o  land about 10 OOO t (80-90 percent of skipjack) 
for tha t  year (FAO, 1974). 

Five baitboats were scheduled t o  be i n  operation i n  April 1973 (Marcille and 
The at tent ion of other f ishing firms, mainly Japanese and French, seeking 

Two Japanese firms were scheduled t o  form a ‘oint s k i p  
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TULE 1. Annual catchaa(ln metric  tons l o r  various aatabllahad f iahar iea  for  
ak ipjac t  tuna in tha Pacific b c a m  

cas tarn Hava 1 ian R P k P  ph i I lppin,  
Year Pacific' Japan' Is lands'  Island#' Is land ' 
1900 
1903 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1913 
1934 
1935 
1916 
1937 
19 38 
1919 
1940 
1941 
1941 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1Y69 
1970 
197 1 
197 2 
1973 

190 
1,372 
3,128 
3,609 

517 
5,381 
5,200 
1,715 
6,457 
9,523 

15,335 
7,174 

12.246 
9,292 
7,488 
9,814 
7,569 
6,727 
7,801 

12,250 
21,366 
10,IIb 
13,663 
26,118 
11,692 
17,685 
13,349 
14.127 
15,430 
19,256 
24.259 
27,885 
36,749 
38,634 
54,948 
41,179 
60.616 
78.W5 
58,061 
68,176 
58.197 
74,799 
80,559 
50,123 
64,910 
73,211 
93.033 
56,791 
84,324 
60;057 

122,381 
70,444 
58,605 
50,077 

103,330 
31,933 
42,457 

82,795 
70,091 
64,395 
88,195 
81,592 
65,280 
67,784 
68,275 
69,536 
68,767 
85,701 
76,987 
72,135 
68,789 
80,313 
67,143 
77,305 
84,915 
72,881 

101,032 
105,907 
120,813 
LM),518 
116,349 
91,629 
79,715 
51,691 
39,642 
19,653 
41,447 
48,732 
40,716 
46,411 
84,626 

104,309 

72,690 
99,191 
99,626 
97,980 

85,924 

97,418 
147,431 
166,707 
78,608 

144.327 
170,284 
112,887 
166,761 
136,067 
191.600 
154,200 
125,900 
138,800 
151.300 
99,100 

1b0,700 
201 ,Ooo 

191 
345 

2,007 
1,514 
2,819 
1,777 
1,434 
1.512 
3,594 
2,210 
1,523 
5,800 
4.410 
3,903 
6,087 
1,656 

4 

1,771 
1,554 
2,536 
3.803 
4,488 
4,314 
5,863 
3, 308 
5,470 
6,360 
4,397 
5,050 
2,781 
3,100 
5,631 
3.318 
4.942 
4,271 
3,674 
4,093 
7,329 
4,257 
3,647 
4,227 
2,705 
3,334 
6,051 
4.952 
4,875 

6,702 
6,621 
6,411 
5,333 
4.854 
3,034 
3,890 
4,632 
J,IR(I 
3 ,735 
2.594 
3,201 
3,110 
3,939 
3,288 
3,906 
3,194 
3,234 
3,304 
4,246 
4,194 
3,294 
2,318 

1,302 
2,945 
1,846 
3,419 
3,495 
2,606 
3,714 
2,620 
5,143 
3,235 
4,111 
4,056 
7,064 

10,957 
4,406 
5,922 

5,514 
5,043 
3,800 
3,521 
5,136 
6.000 

7,284 

3,400 
9.700 

21,700 

500 

600 
211c 
7F3 

2,100 

3 , '00 
2,500 

'Data for 1917-66 are from Rothschlld and Uchida (1968)l  data for 1967-73 

'Data for  1917-65 are from Rothschild and Uchida (1968); data for 1966-72 

are frm Inter-Amrican Tropical  Tuna Connlssion (1974) .  

a?'. f r a  F M  (1973);  filura for 1973 l a  I r a  Kaarnay Cpr) 

are fran catch recorda of the Ham11 Division of ?Ish and C . r .  
'Data for 1900-b6 are from Rothsehild and Uchlda (1968): data f o r  1967-73 

'Data for  1921-67 are from Isa (1Y72)t data for 1968-71 are from FA0 (1972). 
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TMLE 2. Annual catcher n metric tonq)in newly davelopcd or d a v d o p h l  
i p j a c k  tuna i n  the  Pac i f i c  Ocem - P:r soloeon 

1aiandr' PalauS Irench Y W  

Year P o l p a r i a '  *ndoneria' Hebrider' Quinaa' 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

261 

324 

279 

371 

252 

181 

268 

320 

286 

385 

519 

401 

515 

7 31 

519 

-- 
-- 
-- 
-- 
-- 
-- 

-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

2,900 

3,400 

5,700 

4,800 

6,100 

6,800 

6,800 

6,600 

6,800 

'6,800 

'Data f o r  1953-55 a r e  f r a  Van P e l  and Devuber (1957)i da ta  f o r  1956-67 
a r e  from Brun and Klme (1968). 
o r t imatar  landin ta  t o  be about 1,500 MC per year in 1965-71. 

'Data are from Kearnay 
h i l h e r  than ac tua l  catcher.  

'Date a r e  from Congrerr of l4icron.ria (1972). Creche. f o r  Wovmber- 
December 1971 not ava i lab le  at t i m e  of publication. 

'Data f o r  1970-71 are from Kearnmy (1973); da t a  f o r  1972-73 are from 
Kearney (1974); catch.. includa mull amounts of o ther  tau. 

'Data f o r  1971-72 era f r a  Keamey (p.raona1 copunicatior& da ta  f o r  
1973 are from U.S. W S  (1974). 

'Emtimated . 

b n d i n l r  are f o r  av i rcera tad  f i r h .  ?A0 (1972) 

( p  4)- l iturea f o r  N o w  Hebride. m y  be 
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T U L E  9 .  Noon pos i t i ons ,  da t e s  and number and kinds of schools  
s igh ted  around t h e  Samoa I s l ands  during c r u i s e  1 1 7  of 
t h e  RV Charles E. Gi lbe r t  (from Hida, 1970) 

11 Noon P o s i t i o n  Date Number of Schools Sighted- 
Mixed T o t a l  Mixed Lat .  (S . )  L0r.g. ( W . )  1970 SJ YF KK yF, sJ KK, DO, SK 

12"OO' 169'15' 218 - - - - 4  - 4 
South of Pago Pago 2/11 - - - - 5  5 
16"55' 170O4.5' 2/12 2 1 - - 4  7 

14'33' '170"23' 2/15 2 - - - 2  4 
14'30' 169'22' 2/16 - 1 - 1 3 5 
13'37' 169"24' 2/17 - - - - 1  - 1 
14"09' 171"OO' 2/23 - - 1 - 2 3 
14'27' 171'45' 2/25 1 - - 1 
13"49' 173'15' 2/26 - 3 - 2 4 9 
13'50' 172'08' 2/27 - - 2 - 3  5 
14"12' 172'12' 311 1 1 1 1 1 - 5 

14'19' 170'36' 315 - - - - 3  3 
14'18' 170"35' 316 - - - - 4  - 4 
14'19' 170°39' 3/10 - - 1 - 1 - 2 
14"17' 170"53' 3/11 - - 1 - - 1 2 
14'51' 170°30' 3/14 2 - - - 1  - 3 
14'11' 170"14' 3/18 - 2 - - 4  - 6 
14"02' 169"22' 3/19 - - - 2 4  6 
14"39' 168'36' 3/20 4 - - 1 2  7 
14'38' 170'14' 3/21 3 - - - 5  - 8 
14'25' 170"47' 3/23 3 - - - 4  7 
15'42' 170"45' 3/24 - - - - 2  - 2 
14'23' 170'35' 3/25 - - - - 1  - 1 
14'15' 170'56' 3/26 2 1 1 1 4 9 
13'46' 171"45' 3/27 - - - - 2  2 
13'42' 173'08' 3 / 2 8  1 1 - - 3  5 
14'15' 172'29' 3/29 - - 1 - 5  - 6 
13'44' 171'50' 3/31 - - 2 2 1  5 
15'03' 171'16' 4/1 2 1 - - 2  5 

- 
- 

16'03' 170'13' 2/13 4 - - - 2  6 - 
- 
- 
- 

- - - 
- - 

14"45' 171'02' 312 1 - - - 5  6 - 
- 

- 
- 
- 

- 
- 
- 
- j - - _ - -  - - 

28 11 10 10 84 1 144 i To tal 

L/SJ = s k i p j a c k ;  YF = yel lowf in ;  KK = kawakawa; UX u n i d e n t i f i e d ;  
DO = dolphin; SK = shark .  



T U L E  10. Information on l a r g e  tuna schools  seen i n  the  v i c i n i t y  of 
t h e  Samoa I s l ands  during c r u i s e  117 of t he  RV Charles k. 
G i l b e r t  (from h ida ,  1970) 

Pos 1 t ion Date Species  
Fish S i z e  Type of Lat .  (S ) Long. (W ) 1970 Co-n -8 of tuna pounds schoo&/ 

14"30' 169'21' 2/16 Yellowfin 20-50 Bo i l e r  

13'25' 172'45' 2/26 Yellouf i n  30-40 Bo i l e r  

14'09' 172'11' 311 Yellowfin-Skipjack 7-16 Bo i l e r  

14'12' 169 35 ' 3/19 Yellowfin-Skip j ack 5 Breezer 

s k l p j  .ck 1 13-30' 168.41' 3/19 Yellowfin 
t 

:i Breezer 

14'39' 168.25' 3/20 Skipjack 10 Bo i l e r  

14-37' 168'25' 3/20 Skipjack 10 B o i l e r  

14-45' 168'51' 3/20 Skipj8ck 6 B o i l e r  

14.26' 170.42' 3/23 Skip j ock 8. Breezer 
Skipjack 7-8 Breezer 14'27' 170'46' 3/23 

13'54' 171'21' 3/26 Skipjack 5 Breezer 
I Skipjack 

I 
14"12' 172*04' 3/31 Yellowfin I Jumper 

&/See S c o t t  (1969)for school  terminology. 



TABLE 11. Catches of sk ip jack  tuna and o the r  tunas caught i n  Aus t ra l ian  

waters, 1960-61 t o  1971-72 

Fiscal year  

19 60-61 

1961-62 

1962-63 

1.963-64 

19 64- 65 

19 6 5 -6 6 

1966-67 

1967-68 

1968-63 

1969-70 

1970-71 

1971-72 

Catch (MT) 
Tuna' Skipjack tuna 

4,429 

4,814 

4,989 

8,134 

7,184 

8,054 

5 , 649 

6,792 

8,916 

8,450 

6,802 

10,125 
I 

-- 

-- 

48 

34 

2 

1 

2 

4 

35 

1 

42 

105' 
I 

'Catches from 1960-61 t o  1969-70 inc lude  catches of sk ip jack  tuna  

not  repor ted  sepa ra t e ly  by s e v e r a l  states.  

'Catches of sk ip jack  tuna i n  1970-71 and 1971-72 are repor ted  

sepa ra t e ly  from o the r  tunas.  



TABLE 12. Number and percentages of schools, by species, sighted in 
Fijian waters in 1972 

Species 

Skip jack tuna 

Ye 11 owf in tuna 

Skipjack-yellowfin mixed 

Kawakawa 

Skipjack-kawakawa mixed 

Tuna-pelagic species mixed 

Mahimahi (Coryphaena hippurus) 

Miscellaneous species 

Unidentified 

Total sightings 

Schools sighted 
Number Percent 

247 

53 

44 

40 

8 

28 

18  

18 

37.8 

8.1 

6.7 

6.1 

1.2 

4.3 

2.8 

2.8 

197 30.2 

653 
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T U L E  15. D i s t r i b u t i o n  by area of t h e  t o t a l  c a t c h  and a v e r a g e  
weight  of s k i p j a c k  tuna  i n  1971  ( f rom k e a r n e y ,  1973) 

E a s t e r n  
Bismarck Sea 

1971 

Southwes tern  
Bismarck Sea 

January  

February  

March 

A p r i l  

May 

J u n e  

J u l y  

August 

September 

October  

hovernber 

De cemb e r 

N o r t h e a s  t e r n  
Bismarck Sea  

Average weigh 
of s k i p j a c k  

t u n a  c a t c h  

Tons 

447.6 

625.3 

477.3 

- 

3m.a 

649.4 

224.3 

87.7 

353.3 

534.9 

539.1 

4: 2.8 

129.5 

3 

3.9 

3.8 

3.9 

3.8 
3.7 

3.3 

3.5 

3.3 

3.4 

3-8 
3.40 
5.2 

T o t a l  4337-1 

Grand t o t a l  

Average weight  
of s k i p j a c k  

t u n a  c a t c h  I Average w e i g h t  
of s k i p j a c k  

t u n a  c a t c h  

Tons - 

470.1 

366.6 

569.4 

645 -8 

789.4 

1078.9 

1348.3 

1 257 .O 
81 8.9 

520.2 

462.7 

381.6 

0 

41 4-9 

498.1 

446.7 

735.3 

516.5 

41 6.5 
135.8 

16.3 

86.9 I 1m.5 
I 

% 
- 
- 

5 .O 

4.8 

4.7 

5-1 

4.9 

4.9 

4.7 

5 -0 
3.6 

4.5 

8,707- 9 1 2456.5 

17,002.5 



TABLE 16. Monthly c a t c h e s  of s k i p j a c k ,  y e l l o w f i n ,  and o t h e r  t unas  
i n  t h e  Papua New Guinea s k i p j a c k  tuna  f i s h e r y ,  1970-71 
( f rom Kearney, 1973) 

Year Month 

1970 J a n ,  
Feb. 
Mar. 
Apr . 
J u n e  
J u l y  
Aug . 
Sep t . 
Oct. 
Nov . 
Dec . 

*Y 

T o t a l s :  

1971 J a n .  
Feb. 
Mar. 
Apt.  
May 
June  
J u l y  
Aug . 
Sep t .  
O c t .  
NOV. 
Dec - 

T o t a l s  : 

~ ~~ 

Catch (metric ton )  
S k i p j a c k  Ye l lowf in  Others T o t a l  

- - - - - - - - 
279.2 27.8 0.0 307.0 
336.6 11.3 0.1 348.0 
361.8 8.2 0.1 370.1 
438.5 2.5 0.0 441.0 
472.8 7.5 0.0 480.3 
101.4 11.3 0.0 112.7 

- - - - 
143.9 0.3 1.0 145.2 
220.3 5.4 0.5 226.2 

2,354.5 74.3 1.7 2,430.5 

899.7 
969.8 

1,445.0 
1,499.1 
1,862.2 
2,037.9 
1,950.6 
2,021.9 
1,486.0 
1,058.3 

945.6 
687.6 

16.7 
21.3 
13.8 
6.4 

15.1 
1.3 
0.8 
3.0 
3.0 
2.7 
15.6 
8.3 

1.3 917.7 
0.8 991.9 
0.8 1,461.6 
6.1 1,511.6 
7.1 1,884.4 
0.4 2,039.6 
1.1 1,952.5 
1.9 2,026.8 
0.6 1,489.6 
2.6 1,064.6 
1.3 962.5 
3.7 699.6 

16,863.7 108.0 27.7 17,002.4: 

Average 
ca t c h l d a  

- 
- 

3.743 
4.704 
4.512 
5.444 
6.403 
4.026 - 

- 
4.539 
3.968 

3.543 
3.493 
4.402 
4.270 
5.510 
6.433 
5.515 
4.231 
3.547 
3.775 
2.856 
2.332 
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TABLE 18. Bai t f i sh  used. in metric tons ,  i n  the three major 
l o c a l i t i e s  i n  the Ryukyu Islands skipjack tuna 
f i shery ,  1966 and 1967 (from I s a ,  1972) 

Yaeyanu Uyako Okinaua Total 
Baitfish family 

1966 1967 1966 1967 1966 1967 1966 1967 

Apogonidae 34.9 77.5 7.7 10.5 29.5 23.1 71.7 111.1 

Caesionidae 16.7 35.4 20.5 1.2 29.9 15.7 67.1 52.3 

Dusaumieridae 3.3 3.2 6.0 22.7 45.4 19.1 54.7 45.0 

Engraulidae 1.5 - 2.1 17.2 15.3 8.2 18.9 25.4 

Carmpidac 0.4 - 0.9 - 40.1 17.7 41.4 17.7 

Clupeidac 0.5 - - 7.3 5.0 7.8 4.8 

Ponucmtridae 4.0 5.6 0.1 - - 0.5 4.1 6.1 

Dozosomatidae - - 1.0 6.8 1.0 6.8 

Others 7.5 - - 7 . 5  - 
Tord 68.8 121.7 37.3 51.6 168.1 96.1 274.2 269.4 I 

TABLE 19. Monthly landings ( i n  metric tone) of skipjack tuna i n  
the Ryukyu Is lands ,  1959, 1962-63, and 1965-67 (from 
Isa, 1972) 

1959 1962 1963 1965 1966 1967 Mmthly Per- 
average cant 

January 
February 
*rch 
April 

%Y 
June 

July 
August 
September 
October 
November 
Deccrber 

20.4 
21.0 
28.5 
99.0 
643.3 

1,766.8 
3.594.4 
2,742.9 

1.6SG.8 
1.223.8 

69.3 
111.5 

6.2 
7.1 
11.8 
89.6 

602 .O 

1,518.7 
2,127.8 
1,671.9 
1,017.6 
139.9 
26.2 
1.4 

5.5 
2.3 
3.2 

118.0 
581.3 
843.9 

1.584.4 
1,424.2 
678.9 
115.0 
53.0 
43.5 

15.5 
15.1 
11.8 
62.1 

469.8 
420.9 

1,164.7 
933.6 
419.2 
135.4 
68.7 
62.4 

23.5 
30.1 
28.8 
128.7 
283.1 
466.7 

1.145.4 
1,011.1 
200.8 
179.1 
16.7 
7.4 

72.1 
86.3 
23.3 
33.6 
241.0 
788.6 

1.342.9 
1.397.5 
967.6 
152.8 
14.2 
15.6 

23.9 
26.9 
15.6 
88.5 

470.1 
967.6 

1,826.6 
1,530.2 
822.5 
334.3 
41.4 
40.3 

0.4 
0.4 
0.2 
1.4 
7.6 
15.6 
29.5 
24.7 
13.3 
5.4 
0.7 
0.6 

Total 11.957.7 7.220.2 5.513.2 3.779.2 3.521.4 5.135.5 6,187.9 100.0 

Source: CIlI Annul lirhericr Peportr tot 1959, 1962-63 rmd 1965-67. 



TABLE 20 .  S k i p j a c k  tuna c a t c h  ir, i e t r i c  t o n s  landed i n  the former 
J a p a n e s e  mandated i s l a n d s ,  1922-41 ( f 7  m Smith, 1 9 4 7 ;  
S h a p i r o ,  1948) 

S a i p a n  Yap Palau Truk Ponape J a l u i t  

1922 

192 3 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

19 31. 

1 9  32 

19  33 

19 34 

19 35 

1 9  36 

19 37 

19 38 

19 39 

1940 

19 4 1  

2 

3 

9 

15 

45 

28 

26 

25 

258 

564 

1 ,310 

1,762 

2,516 

1 ,786 

1 ,696 

2,697 

2,392 

2,087 

3,379 

1 ,295 

- 
- 
2 

9 

42 

15 

1 3 1  

229 

157 

548 

1,592 

2,144 

3,779 

5,391 

3,836 

13,775 

3,420 

3,549 

6,047 

3,301 

4 

3 

5 

6 

3 

8 

5 

215 

913 

1,097 

810 

1 , 8 8 3  

1,200 

3,002 

5 ,870 

12 ,434 

5,295 

7 ,640 

7,217 

4,337 

4 

- 
<1 

5 

<1 

2 

<1 

< 1  

6 

52.5 

5 34 

927 

1,202 

1 ,313 

2,696 

4,064 

1,496 

3,708 

1,586 

2,419 

- 
- 
- 
- 
- 

C l  

- 
- 
- 

81 

615 

17 2 

255 

2 30 

168 

91 

7 

- 
<1 

169 



Y in 
U Y  

P 

4, 
4 0 

D Y 

4 

P 



TABLE 2 2 .  Catches  of s k i p j a c k  t u n a  i n  t h e  I n d i a n  dJ,ean, 1965-72 

1Yt:h 

1907 

Maldive I s l a n d s  Japan Australia 
(1,000 MT) (1,000 MT) (1,000 MT) 

13.1' 0.1 -- 

Year 

91 

15,341 745 3 291 9,262 20 1 32 
13,322 464 6 166 10,062 14 29 

553 10 92 11,585 32 1 32 

74 11,870 22 2 29 

February 16,949 933 21 492 12,232 28 1 
March 

April 
May 11,301 

June 14,145 616 4 

July 15,061 460 13 
126 11,994 58 1 51 

August 13,104 452 21 114 10,40a 53 2 32 
September 11,664 214 40 84 10,190 15 25 
October 14,444 364 62 294 10,568 22 5 42 

15,130 333 41 341 10,412 36 1 32 November 

December 11,295 597 16 125 13,667 69 4 50 
Total 171,350 6,911 369 3,280 134,165 418 21 517 

- - -  - - - - -  

'-5.9 

17.9 '  

16 .3 l  

18 .4  

30.01 

25.9 

15.0' 

-- 0 . 1  

0.2 

0.3 

0.3 

0 .1  

0 . 1  0.0 

0.1 0 . 1  

-- 
-- 
-- 
-- 

'Data e s t i m a t e d  o r  c a l c u l a t e d  by FAO. 

TABLE 23. Catch of tuna (in thousands of € i s h )  and f i s h i n g  days by 
month and type of boa t  in t n e  Haldive I s l a n d s ,  1965. 
(a )  Skipjack and y e l l o v f i n  tllnas; (b) Large s k i p j a c k  tuna; 
( c )  Kavakawa and f r i g a t e  mackerel (from Hiebert  and 
Alverson, 1971) 

le.. than 5oo. 
minor discrepanciea 8 r s  due t o  r o u n d i ~ .  
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Figure 1. Island groups i n  the central  P a c i f i c  Ocean. 
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Figure 2. Fronch Polynamia 

Combined landings of skipjack and yel lowfin tunas, and 

numbers of boats engaged i n  the tuna f ishery (from Brun 

and Klawe, 1968).  
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i 

CAROLINE ISLANDS 

F i g u r e  3.  I n l a n d  group8 and c o u n t r i e n  i n  t h e  wentern  Pacific Ocean. 
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F i g u r e  4 .  The a v e r a g e  c a t c h  p e r  d a y ,  by month, i n  t h e  Papua N e w  

Guinea f i s h e r y ,  1970-71. 



-l- 

JULY OCT NW DEC 

'Based on d a t a  f o r  1 9 6 6 - 7 0 .  

F i g u r e  5 .  Average  monthly  c a t c h  o f  s k i p j a c k  tuna i n  t h e  P a l a u  

f i s h e r y ,  1966-71 .  
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F i g u r e  6 .  I s l a n d  groups w i t h i n  and b o r d e r i n g  t h e  I n d i a n  Ocean. 
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Figure 7. S r i  Lanka  

Percentage composition of tuna species caught from 
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